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ANNUAL COMPANION 



TO 



THE OBSERVATORY, 

A MONTHLY EE\TEW OF ASTRONOMY. 



No. 235. 1896. Vol. XIX. 

INTEODUCTION. 

The present ' Companion ' closely resembles that of last year. 

As in former years, we have to thank Mr. Denning for revi- 
sing the " Meteor Notes," and Mr. Maw for kindly supplying a 
number of observations of Double Stars. We are indebted to 
Mr. Crommelin for the list of sttirs to be occulted on Feb. 28. 

M. Loewy has again favoured us with advance-proofs from which 
we have obtained the Variable Star Ephemerides. The occultations 
and phenomena of Jupiter's Satellites are from the 'Nautical 
Almanac ' ; the diagrams and Ephemerides of the Satellites of the 
other planets from the * American Ephemeris.' The Ephemeris of 
Jupiter's 5th satellite is taken from E. A. S. Mon. Not. vol. Iv. 
P* 534? Ai^d ^^^ computed by Mr. Marth from observations made 
by Prof. Barnard in 1893. 

The " Fraction of the Tear " is the fraction which has elapsed 
at mean noon of the particular day from mean noon on January i. 
The Moon's declination is given for mean midnight. The " Lon- 
gitude of the Moon's Terminator " is given for mean midnight ; 
the letters M. and E. signifying morning and evening — that is, 
that the Sun is rising or setting on that particular longitude of 
the Moon's surface ; the sign 4- indicates longitudes reckoned from 
the central meridian in a westward direction. The angles of' 
disappearance and reappearance for occultations are reckoned from 
the true north in the direction N. E. S. W., as for double stars. 

Greenwich Mean Time is used in all cases, and the astronomical 
day is reckoned from noon to noon as in previous years, 

TOL. XIX. B 
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58 7 


17 58 16 


O19 


16 5 


a; 


362 


•988 


3 55 


20 9 


23 18 S 


I 36 


18 25 52 


C27 


9 



J<br Moon's phases : # signifies New ; > First Quarter ; O Full ; C lAst Quarter. 
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6 Meteor •showers. [No. 235. 

List of the principal Meteor-showers of the Year, derived from 
recent Observations. By W. F. Dennino. 



Date. 


.Radiant. 


Meteors. 


Date. 


Radiant. 


Meteors. 


Jan. 2 ... 


a 3 

230 +53 


Swift ; long patbe. 


July 28 ... 


a i 
339 -12 


Slow; long. 


3 ••• 


156 +41 


Swift. 


30 ... 


6 +35 


Swift; streaks. 


II ... 


220 +13 


Swift; streaks. 


Aug. 4 ... 


30 +36 


Swift; streaks. 


17 ... 


295 +53 


Slow ; bright. 


JO ... 


45 +57 


Swift; streaks. 


22 ... 


208 - 8 


Very swift ; streaks. 


14 ... 


311 +62 


Bather swift. 


25 ... 


i3> +3* 


Swift. 


15 ... 


292 +53 


Swift; bright. 


29 ... 


213 +52 


Very swift. 


16 ... 


61 +48 


Swift ; streaks. 


Feb. 1 ... 


211 +69 


Slow ; short. 


21 ... 


73 +41 


Swift; streaks. 


. 15 ... 


236 -i-ii 


Swift; streaks. 


22 ... 


291 +60 


Slow; bright. 


15 ... 


261 + 4 


Swift; streaks. 


23 ... 


70 +50 


Swift; streaks. 


20 ... 


181 +34 


Swift; bright. 


25 ... 


5 +" 


Slow; short. 


20 ... 


263 +36 


Swift; streaks. 


S^t. 4 *" 


346 ± 


Slow. 


Mar. I ... 


47 -*-45 


Very slow. 


7 ... 


62 +37 


Swift; streaks. 


4... 


175 +'o 


Slow ; bright. 


15 ... 


48 +44 


Very swift. 


18 .. 


316 4-76 


Slow; bright. 


15 ... 


77 +57 


Swift; streaks. 


24 ... 


161 +58 


Swift. 


21 ... 


31 +19 


Slow. 


27 ... 


229 4-32 


Swift; small. 


22 ... 


335 +58 


Slowish. 


28 ... 


263 +62 


Bather swift. 


27 ... 


75 +15 


Swift; streaks. 


Apr. 15 ... 


194 +30 


Slow. 


i./ct. 2 . . . 


225 +52 


Slow ; bright. 


18 ... 


231 +17 


Swift; short. 


4 ••• 


133 +79 


Swift; streaks. 


19 ... 


218 +33 


Slow; bright 


4... 


310 +77 


Slowish. 


19 .. 


229 — 2 


Slow ; long. 


8 ... 


77 +3" 


Swift; streaks. 


20 ... 


270 +33 


Swift. 


11 ... 


13 + 6 


Slow; bright. 


25 ... 


272 +21 


Swift; short. 


14 ... 


40 +20 


Bather swift. 


26 ... 


»55 +37 


Slowish. 


14 ... 


135 +68 


Swift; streaks. 


May I ... 


239 +46 


Small; short. 


18 ... 


92 +15 


Swift; streaks. 


5 ••• 


254 -21 


Slowish. 


20 ... 


ic6 +12 


Swift; streaks. 


6... 


338 - 2 


Swift; streaks. 


29 ... 


109 +23 


Very swift. 


7 ..• 


244 + 7 


Slow; bright. 


Nov. I ... 


43 +" 


Slow; bright. 


14 ... 


3>4 +15 


Swift; streaks. 


2 ... 


55 + 9 


Slow; bright. 


29 ... 


264 +64 


Slowish. 


7 ... 


102 +73 


Very swift. 


30 ... 


333 +27 


Swift; streaks. 


13 — 


150 +22 


Swift; streaks. 


June 7 ... 


247 -^5 


Slow ; very bright. 


16 ... 


154 +41 


Swift; streaks. 


10 ... 


261 + 5 


Very slow. 


20 ... 


62 +23 


Slow; bright. 


13 ••• 


310 +61 


Swift; streaks. 


23-*7 


25 +44 


Very slow; trains. 


15 ... 


291 +52 


Swift; small. 


30 ... 


19c +58 


Swift; streaks. 


15 ... 


285 +23 


Slowish. 


Deo. 4 . . . 


162 +58 


Swift; streaks. 


20 ... 


335 +57 


Swift. 


4 •.. 


lie +25 


Slowish. 


28 ... 


^94 +39 


Slow. 


6 ... 


80 +23 


Slow; bright. 


Julj 4 ... 


303 +H 


Swift. 


8... 


145+7 


Swift; streaks. 


7 ... 


333 +26 


Swift. 


8... 


208 +71 


Bather swift. 


19 ... 


314 +48 


Swift; short. 


10 ... 


! 108 +33 


Swift; short. 


20 ... 


269 +49 


Swift. 


12 ... 


119 +29 


Bather swift. 


22 ... 


16 +31 


Swift.; streaks. 


22 ... 


194 +67 


Swift; streaks. 


25 ... 


48 +43 


Swift; streaks. 


25 ... 


98 +31 


Very slow. 



The radiant-points of the more brilliant showers are indicated by heavier type. 

The Perseids, with max. on August lo, are visible for a considerable period and their radiant- 
point exhibits an easterly motion amongst the stars. The following is an ephemeris : — 



Date. 



July J9 .. 
21 .. 
23 .. 
25 .. 

27 .. 



Badiant. 



a 

o 

»9 
22 

»5 
*7 
30 



o 

+5' 
+ 5» 
+5» 
+ 53 
+ 54 



Date. 



July 29 ... 

31 ... 

Aug. 2 ... 

4... 
6... 



Badianti 



a 

o 

3» 

34 
36 

38 
40 



d 
o 

+ 54 

+ 55 

+ 55 

+ 56 

+ 56 



Date. 



Aug. 8 .., 



10 ... 
12 ... 
14 ... 
16 ... 



Badiant. 



a 

Q 
42 

45 
47 
50 
53 



i 
o 

+ 57 

+57 

+57 

+58 

+ 58 
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Planets. 



[No. 235. 







Jupiter {n). 










Saturn (h)."> 






1896. 


B.A. 

Noon. 


Dec. 
Noon. 


Diam. 


Rises. 


Tran- 
sits. 


Sets. 


R.A. 

Noon. 


Dec. 
Noon. 


Diam. 


Rises. 


Tran- 
sits. 


Sets. 




h m 8 


t 


n 


h m 


h m 


h m 


h m 8 


1 


II 


h m 


h m 


h m 


Jan. 1 


8 38 21 


19 7N. 


41*6 


6 5 


13 53 


21 41 


14 58 so 


14 39 S. 


14-8 


15 26 


20 13 


I c 


21 


8 28 12 


19 47 


424 


4 31 


12 24 


20 17 


15 4 44 


IS 


152 


14 IS 


19 


23 45 


Feb. 10 


8 17 29 


20 25 


41*8 


a 59 


10 55 


18 52 


IS 8 21 


15 II 


15-8 


13 I 


»7 45 


22 29 


Mar. I 


8 9 16 


20 52 


40-4 


I 29 


2^? 


17 27 


15 9 18 


15 10 


16*2 


" 43 


16 27 


21 u 


21 


8 5 40 


ai 3 


38-2 


6 


8 6 


16 6 


15 7 34 


14 59 


1 6*8 


10 22 


'5 7 


19 52 


Apr. 10 


8 7 22 


20 57 


36*0 


22 49 


6 49 


14 49 


15 3 32 


14 40 


I7'2 


[8 57 


>3 44 


18 31 


30 


8 13 57 


20 36 


33-8 


21 39 


5 37 


13 34 


14 58 


14 IS 


17-4 


7 31 


12 20 


17 9 


May 20 


8 24 30 


20 1 


32-0 


20 35 4 29 


12 23 


'4 5^ 7 


«3 50 


17*2 


6 3 


10 55 


15 47 


June 9 


8 38 I 


19 n 


30*6 


'9 35' 3 24 


11 13 


H 47 4 


13 31 


170 


4 39 


9 32 


14 25 


29 


8 53 33 


18 IS 


29*6 


18 39I 2 21 


10 3 


14 43 48 


13 21 


166 


3 16 


8 10 


'3 4 


July 19 


9 10 18 


17 3 


29-0 


17 44I I 19 


8 54 


14 42 53 


13 22 


i6'o 


I 56 


6 50 


II 44 


Aug. 8 


9 47 33 


15 45 


286 


16 50 17 


7 44 


'4 44 3 


«3 35 


15-4 


40 


5 33 


10 26 


28 


9 44 4a 


14 22 


288 


15 5423 13 


6 32 


14 48 32 


13 58 


15*0 


23 28 


4 19 


9 10 


Sept. 17 


10 I 9 


12 58 


29*2 


«4 59 


22 II 


5 21 


14 54 38 


14 30 


14*6 


22 18 


3 6 


7 54 


Oct. 7 


10 16 17 


II 37 


30-0 


14 2 


21 7 


4 10 


IS a 24 


15 6 


14-4 


21 II 


* 55 


6 39 


27 


10 29 24 


10 »o 


3'-4 


13 4 


20 I 


2 58 


15 II 19 


'5 45 


142 


20 4 


46 


5 26 


Nov. 16 


10 39 44 


9 30 


33-0 


12 


18 53 


I 44 


15 20 50 


16 23 


14*0 


18 55 


23 33 


+ 'i 


Dec. 6 


10 46 25 


8 55 


350 


10 51 


17 40 


29 


15 30 20 


16 58 


14-2 


17 50 


22 24 


2 58 


26 


10 48 42 


8 47 N. 


37-3fc 


9 36 


16 24 


23 12 


15 39 12 


17 28 S. 


14-4 


16 43 


21 14 


I 45 



Uranus (l^i). 



Neptune (t^). 



Jan. I 




; 23 I 


18 17 S. 


3*5 


16 II 


20 37 


I 3 


4 59 53 


21 


15 N. 


27 


31 




; 27 28 


i8 33 


3-6 


14 18 


18 43 


23 8 


4 57 20 


21 


12 


27 


Mar. I 




; 28 51 


18 37 


3-6 


12 23 


16 47 


21 11 


4 56 40 


21 


13 


27 


3' 




; 26 59 


18 31 


3-8 


10 27 


H 47 


19 17 


4 58 9 


21 


17 


2-6 


Apr. 30 




; 22 44 


18 15 


^'l 


8 18 


12 44 


17 i6 


5 I 28 


21 


23 


2-6 


May 30 




; 17 42 


17 56 


^'l 


6 13 


10 41 


15 9 


5 5 56 


21 


3«> 


25 


June 29 




; 13 45 


17 42 


3-8 


4 10 


8 40 


13 10 


5 10 40 


21 


36 


2-5 


July 29 




> 12 17 


«7 37 


3-8 


2 10 


6 40 


II 10 


5 H 48 


21 


40 


»-5 


Aug. 28 




) n 52 


«7 44 


3-6 


14 


4 44 


9 >4 


5 17 30 


21 


42 


2-6 


Sept. 27 




; 18 22 


18 2 


3-6 


22 22 


2 50 


7 18 


5 »8 14 


21 


41 


2-6 


Oct. 27 




) 24 57 


18 27 


3*5 


20 34 


59 


5 24 


5 >6 53 


21 


38 


27 


Nov. 26 




) 32 29 


18 54 


3*4 


18 42 


23 5 


3 28 


5 >3 5> 


21 


35 


27 


Dec. 26 




5 39 37 


19 18 s. 


3*4 


16 54 


21 14 


I 34 


5 10 18 21 


31 N. 


27 



2 
O 
22 
20 
18 
16 

12 

10 

8 

6 

4 

2 



13 


10 15 


18 17 


14 


8 15 


16 16 


14 


6 16 


14 18 


18 


4 20 


12 22 


X3 


2 25 


10 27 


27 


31 


8 35 


29 


22 34 


6 39 


36 


20 41 


4 46 


4 


18 45 


2 50 


43 


16 48 


53 


45 


14 49 


22 53 


44 


12 48 


20 52 


42 


10 46 


18 50 





Ceres. 






Pallas. 




1896. 


R.A. 

Noon. 


Dec. 
Noon. 


Transits. 


1896. 


R.A. 
Noon. 


Dec. 
Noon. 


Transits. 


Aug. 19 ... 
Sept. 12 ... 
Oct. 6 ... 
30 ... 
Nov. 23 ... 
Dec. 17 ... 


h m 
45 
32 
12 

^3 57 

23 53 

2 


1 
II 21 S. 

13 46 
15 32 
15 33 
13 48 

10 52 S. 


h m 
14 49 

13 I 
11 7 

9 18 

7 40 
6 IS 


July 2 ... 

26 ... 
Aug. 19 ... 
Sept. 12 ... 
Oct. 6 ... 

30 ... 


h m 

21 43 
21 30 
21 12 
20 57 
20 52 
20 58 


< 

14 39 N. 
13 38 
10 25 

5 43 

59 N. 

2 41 S. 


h m 
14 56 
13 9 
II 16 

9 *7 
7 48 
6 20 



Juno. 



Vesta. 



Nov. 


II ... 


6 10 


I 


31 N. 


14 43 


Nov. 


II ... 


6 35 


>9 


22 N. 


15 


8 


Dec. 


5 ... 


5 58 





51 S. 


12 57 


Deo. 


5 ... 


6 20 


20 


7 


13 


18 




29.. 


5 3« 





17 S. 


II 2 




29 ... 


5 54 


21 


12 N. 


II 


18 



The times of rising and setting correspond to the adjacent transit, irrespective of the day given in 
/J^e Brat column. 



1896.] Eclipses. 9 

ECLIPSES IN 1896. 

In the year 1896 tliere will be tvro Eolipees of the Suu and two of the Moon. 

I. — An Annular Eclipse of the Sun, February 13, 
Inyisible at Greenwich. 

The path of the annulua during the Eclipse lies wholly in the South Atlantic 
and Antarctic Oceans, and is therefore of little interest. The Eclipse will be 
seen as Partial at the Gape of Good Hope. The Eclipse begins at 5^ 33™ Cape 
Mean Time, at the point of the limb 1x7° W. from the North Point. The 
greatest phase is at 6^ 38™, and the Sun sets at 6^^ 54" Cape Mean Time. 
Magnitude of the Eclipse at the Cape 0*849 (Sun's diam. = i ). 

II. — A Partial Eclipse of the Moon^ Febrtiary 28. 

Partly visible at Greenwich. The first contact with the shadow occurs at 8 5° 
from the North Pgint towards the East. Last contact 30° towards the West. 

h m h m 

First contact with Penumbra 5 15*5 With Shadow 6 16*3 

Last contact with Penumbra 10 15*9 With Shadow 9 15*1 

At Greenwich the Moon will rise at 5* 27"», 
Magnitude of the Eclipse 0*870 (Moon's diam. = 1). 

III. — A Total Eclipse of the Sun, August 8. 

Invisible at Greenwich. Visible over the whole of Europe and Asia, exclud- 
ing England, Ireland, France, Spain and Portugal, Arabia, Persia, India, and 
Further India and Southern China. The line of Central Eclipse passes through 
the North of Norway, Nova Zembla, Siberia, and Japan. The end of the 
£clipee is visible at Edinburgh and throughout Scotland at about sunrise. 

The central line across Norway runs 1 5 miles south of Bodo and 5 miles south 
of Vadso. The duration of Totality and altitude of Sun are 88*" and 7°, 
loo"*' and 14°, at Bodo and Vadso respectively. The North limit of Totality 
runs just south of the Lofoden Islands and through Tana ; the South limit 
from Alstahoug and the Seven Sisters to the middle of the Bibachi peninsula 
(y. Obs. vol. xvii. p. 323). 

Greenwich M.T. of c^ in R.A. : Aug. 8«> i6»» 37™ 23"*o. 
0'8 and d's R.A. 9^ 17™ S7"*67. Hourly motions 9^*51 and i37"*96. 



O / n 



0*0 Declination 15 44 22*9N. 

C 's Declination 16 29 18*1 N. 

0*8 Equat. Hor. Parallax o 8*7 

a's Equat. Hor. Parallax 59 28*0 



li 



Hourly motion 043*68. 

Hourly motion 13 56*081. 

True Semidiameter... 15 48*4 
True Semidiameter ... 16 13*9 

Aug. 8. In Long. Lat. 

Eclipse begins 1443*4 32 30 E. 47 49 N. 

Central Eclipse begins 15 53*1 o 3 W. 62 52 N. 

Central Eclipse at noon 16 37*4 m 58 E. 65 13 N. 

Central Eclipse ends 18 25*2 179 3 W. 20 17 N. 

Eclipse ends 19 34*9 158 36 E. 3 34 N. 

IV. — A Partial Eclipse of the Moon, August 22. 

Partly visible as a penumbral Eclipse at Greenwich. The first contact with 
the shadow occurs at 100° from the North Point of the limb towiurds the East. 
The last contact 153° towards the West. 

h m h m 

First contact with Penumbra 16 8'i With Shadow. 17 24*4 

Second contact with Penumbra ... 21 46*9 With Shadow . 20 30*6 
Magnitude of Eclipse 0*734 (Moon's diameter = 1). 

At Greenwieh the Moon will set at 16^ 58™. 
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OCCULTATIONS, 1896. (Visible at Grbbnwich.) 



.+15 = 1866! 6-; 

B.A.C. 164S „ 
BjLC. 1991 .. 
iji Leouia 



B,A.C.45ii 
83 VirmuiB., 
B_A.O. 5603 

iSTBiin 

-jBTauri .. 
B.A.C. 1991 



Jupiter 

.8 Leonig .. 

4 Scorpii .. 
B.A.O. 6117 
MCapricomi 
B.A.O. 8094 



BJi.C. 5603' ■-. 
51 Piuiiuu ....... 



8 46 

15 Jl 
■6 3St 



40 Geminoriim , 
B.A.C. 6117 ... 
loCflprJoorai... 
4iCaprieorni... 
^OspHrorni ... 
B.A.O. 8094 ... 

ifiTiiurL 

i7Taim 

'9Tauri 

li Aiietii... '.'.'.". 

loTauri 

x'Tauri 

SjGeminorum, 
p. Caneri ... .. 
B.A.C. 1788 ... 

A Leonia , 

d Leonii 



.M.-i7°6iH 

izFiBtnnin 

17 Geminarum 
7 Oanori 

'' Caneri 

! Loonis 



B.A.O. 6314 
D.M. — 19'^5950 

10 faun..! 
ijTauri ... 
DM.+i6= 

£ Oaocri ... 



* Star rising. % Star leUiBg. i Star belov borjian^ 

27m k^Ibm (P) are roAoned from Iha true N. point ia tho direction N., E., S., W, i. «. 
bottom of tile Uoon'a iiiTert«d image t«wuda the right. 



1896.] 



OccultationSy 1896. 
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The follovTing " near approaches ^ are also given in the * Nautical 
Almanac,' and ^re especially interesting to observers rather South 
and rather North of Greenwich respectively ; — 

North Near Approaches, 



Date. 


Star. 


lCa«. 


aM.T. 


Angle. 


Date. 


Star. 


Mag. 


G.M.T. 


Angle. 


Jan. 






h m 





Sept. 






h m 





I 


K G-eminor . . . 


3-6 


4 19 


7 


2 


39 Geminor. 


6-5 


12 39 


2 


19 


14 Pbcium . . 


5*9 


6 6 


3313 


Oct. 










28 


K Gkminor. . 


3*6 


16 40 


11 


I 


H CaDcri 


S-5 


13 20 


13 


Mar. 










17 


B.A.O. 8017 . 


6-0 


8 59 


3*3 


*3 


K G«minor ... 


3-6 


12 21 


21 


23 


i8Tauri 


6-3 


16 26 


350 


Maj 










Nov. 






• 




>9 


23 Leonis ... 


^•5 


8 46 


33 


13 


67 Aquarii... 


6-2 


4 25 


329 


June 










18 


26 Arietis ... 


61 


9 47 


331 


*7 


20 Oapricorni 


6-2 


12 44 


336 


*3 


52 Geminor. 


6-3 


18 I 


20 


Aufi:. 










Dee. 










21 


O.M.-i7°62i6 


6-4 


12 55 


328 


17 


19 Tauri ... 


4*4 


3 41 


341 



South Near Approaches. 



Jan. 






h m 





Sept. 






h 


m 





I 


fi^ Cancri ... 


6-2 


14 19 


202 


*5. 


6 Arietis 


4-^ 


10 


28 


154 


3 


V Leonis 


')*3 


12 38 


208 


26 


jy Tauri 


3-0 


9 


23 


160 


28 


A Geminor... 


50 


6 28 


186 


Oct. 












Feb. 










18 


21 Piscium... 


61 


12 


18 


145 


I 


79 Leonid ... 


S'S 


12 16 


215 


^3 


16 Tauri 


6-5 


»5 


59 


169 


23 


1 36 Tauri . . . 


45 


5 55 


177 


Not. 












28 


37 Sextantis . 


6-2 


5 22 


204 


20 


X' Tauri 


5'5 


«5 


23 


177 


Mar. 








■ 


21 


D.M. +26^783 


6-5 


8 


31 


168 


18 


6 Arietis 


4-6 


10 36 


169 


^5 


^Cancri 


4' 3 


8 


5« 


193 


>9 


19 Tauri 


44 


8 10 


172 


Dec. 












Aug. 










9 


44 Caprioomi 


5-8 


5 


32 


146 


I 


/i Arietis ... 


V8 


II 48 


155 


16 


e Arietis 


4-6 


5 


53 


>54 


Sept. 








• 


17 


23 Tauri ... 


4-2 


3 


53 


161 


X 


37 GeiQinor. 


6-2 


II 26 


182 


17 


28 Tauri ... 


6-2 


5 


16 


160 


3 


7 Gaocri 


6-3 


15 40 


190 















The following stars will be occulted at Greenwich during the 
Partial Lunar Eclipse of Feb. 28 : — 



Star. 


Mag. 


Dis. or 
Reapp**. 


G. M. T. 


Angle. 


B.D.4-7°217? 


9*3 
8-8 

9*5 

9*3 
8-8 


D. 
P. 
R. 
R. 
R. 


h m 

6 42 
76 

7 7 
7a» 
7 56 



81 

147 

3*5 

334 
270 


B.D. + 6°2364 ,. 

B.D.4-7°2i7o 


.B.D.+7°2373.>... 

.B.D.+7'*2364 



. Tha ocoultation of a 9th meg. star by. Jupiter will be observable in North 
America, except in the Western States, on May 22. The appar^it place of 
the itar is $^ 26" 9»*4, +19° 55' 3 3 "7, and it will be occulted by Jupiter 
•''CgebbtotH(f8lly)from 15^^8*10 16*^ aS"" G. M^^ 
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Satellites of Mars, 



[No. 235. 



SATELLITES OF MAES 
DURING THE OPPOSITION OF 1896. 







East Elongations. 










• Phobos. 






November. 


Nov. (con.). 


Nov. (canX 


Dec. (con.). 


Deo. (con.). 


Dee. (con.). 


d h 


d h 


d h 


d h 


d h 


d h 


13 4-0 


21 18*6 


30 93 


7 9*6 


16 O'l 


24 14*8 


11-6 


22 2*3 


16-9 


17-2 


7-8 


22 '4 


193 


99 




8 08 


15*5 


25 61 


14 29 


17*6 




8-5 


231 


138 


io*6 


23 1-2 




161 


17 6-8 


214 


182 


8-9 


' December. 


23-8 


14*4 


26 5*1 


15 19 


165 




9 7*4 


22- 1 


127 


9-6 


24 0'2 


I o*6 


'5*! 


18 57 


20*4 


17-2 


7'9 


82 


22-8 


134 


27 4*o 


16 o'9 


'5'5 


15-9 


10 6*4 


21*0 


117 


8-5 


23-2 


235 


141 


19 47 


193 


i6-2 


25 6-8 


2 7*2 


217 


12*3 


28 3-0 


23*8 


H'5 


148 


II 5*4 


20-0 


io*6 


17 7*5 


22'I 


225 


13-0 


20 3*6 


183 


15-2 


26 58 


3 6'i 


207 


113 


29 1*9 


22-8 


n'4 


137 


12 4*4 


i8'9 


9-6 


18 6*5 


21*0 


214 


I2'0 


21 2-6 


17-2 


141 


27 47 


4 5*o 


197 


IO*2 


30 09 


21-8 


123 


127 


13 33 


179 


8-5 


19 5*4 


200 


20*3 


ii-o 


22 1-5 


162 


131 


28 36 


5 4*o 


i8-6 


9*2 


2J-8 


20-7 


113 


117 


14 2*3 


168 


31 7-5 


20 4*3 


19*0 


193 


99 


23 0-5 


151 


120 


29 2-6 


6 3*o 


17*5 


8-2 


22-8 


19-6 


io'3 


IO-6 


15 1*2 


158 




21 3*2 


17*9 


i8-3 


8-8 


23-5 




10-9 


30 1-6 


7 1-9 


16-5 


24 7-1 


■ 






Deimof. 






November. 


Nov. (con.)» 


Nov. (con.\ 


December. 


Dec. (con.). 


Dec. (con,) 


d h 


d h 


d h 


d b 


d h 


d h 


8 1*9 


18 41 


28 6*2 


2 I'O 


12 3*1 


22 5-3 


9 8-2 


19 10-3 


29 125 


3 73 


13 9*4 


23 It's 


10 14-5 


20 16-6 


30 187 


4 13*5 


14 157 


24 17-8 


II 207 


21 22*9 




5 »9-8 


IS 219 


26 o*i 


13 3-0 


23 51 




7 2*1 


17 4*2 


27 6*3 


14 9*3 


24 11-4 




8 8-3 


18 10*5 


28 12*6 


'5 155 


25 177 




9 i4'6 


19 167 


29 i8'9 


16 21*8 


26 23*9 




10 20'9 


20 23*0 


31 1*1 



31 

Mar. I 
31 



Apparent Disk of Mars, 1896. 



Jan. I ...... 0*985 May 30 0*878 

.... 0*962 June 29 0*862 

.... 0*943 July 29 0*852 

.... 0-921 Aug. 28 0*852 

April 30 0*898 

The numbers in thie table are the versed sines of the illuminated disk, the 

apparent diameter of the planet being taken as uuity. , : .'. 



Sept. 27 0*870 

Oct. 27 0*920 

Nov. 26 0*986 

Deo. 26 0*987 



1896.1 



Jupiter's SaiellUes, 1896*. 
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JUPITER'S SATELLITES, 1896. 
Phenomena. 

4, QigniOM Eo. dia. ; B, BSo. re. ; 0, Oco. die. ; O, Ojo. re. ; t, Tr. lag. ; T, Tr. Bgr. 



4 h m 

I 8 7 i, e, 

10 57 i. O. 
16 o ii. e. 
19 5S ii. O. 

» 5 56 i. ^. 

8 16 i. T, 

3 » 35 i» «• 

5 *3 »• O. 

11 9 ii. t. 
14 5 ii. T. 
19 42 ir. e. 

40 7 ir. E. 

16 i?. 0, 

22 i. ^. 

2 42 i. T. 

4 19 iti. t. 

4 59 iv. O. 

7 59 1". T. 
XI 3 i. e. 
23 49 i- O. 

5 5 18 ii. f. 

9 6 ii. O. 
IS 48 L ^. 
21 8 i. T. 

^ 15 32 i. e. 
18 15 i. O. 

7 o 16 ii. t 

3 12 ii. T. 
13 14 i. t. 

15 34 i T. 

16 17 iii. 0. 

21 29 iii. O. 

8 10 o L «. 

12 41 L O. 
18 35 ii. «. 

22 14 ii. O. 

9 7 41 i. t 

10 J i. T. 

10 4 29 i. e. 
7 7 i. O. 

13 24 ii. t 
16 19 ii. T. 

11 1 6 t <. 

4 »6 i. T. 
7 36 iii. <. 

n 15 iii. T. 

»i 57 i. «. 

» I 33 i. O. 

6 43 iv. ^. 

7 53 ii. «. 

. n 21 ii O. 

11 a6 ir. T. 
w 31 i. t. 

»» 53 i. T. 



«^im. (con.). 



d 

»3 

14 



15 



16 



17 



18 



19 



20 



21 



22 



»3 



H 



as 



3(# 



h 

17 

19 

2 

5 

17 
20 

o 

II 

21 

o 

9 

IX 

6 

8 

»5 

18 

3 
6 

10 

14 

o 

S 

10 

13 
22 

o 

13 

>9 

19 
21 

4 

7 
16 

19 
o 

4 

«3 
16 

»3 

2 

II 

8 

10 

17 
20 

5 

7 

14 

>7 

2 

5 



m 

26 i. «. 
59 i. O. 
31 ii. t, 
26 ii. T. 
58 i. t 

19 i.T. 
17 iii. e. 

46 iii. O. 

54 i. ^. 
25 i. O. 

II He, 

28 ii. O. 
24 i. t. 

45 i. T. 
23 i. «. 

51 i. O. 

38 ii. t 

33 ii. T. 

50 i t, 
II i.T. 

51 iii. t. 
31 iu.T. 
51 i. «. 
17 i. O. 

29 ii. e. 
36 ii. O. 
16 i. t. 
36 i. T. 
43 iv. e. 

8 iv. O. 

20 i. «. 

43 i- O. 

44 w-^* 

39 ii. T. 

42 i. ^. 

2 i.T. 
15 iii. e. 

2 iii. O. 
48 i. e. 

9 i. O. 

47 ii. e, 

43 ii. O. 
8 i. ^. 

28 i. T. 
14 i. 0, 

34 i. O. 
51 ii. t, 

46 ii T. 

34 i. i- 
54i.T. 

• • • . 

7 lU. t, 

47 MI. T. 

40 L 0. 
I iS^ 



c/an. (oon.). 



d 
26 

27 



28 



29 



30 



31 



h 
12 

>5 
o 

2 

21 

6 

9 
18 

20 

20 

I 

3 

7 

»S 

17 

2 

5 
12 

'5 

9 
12 

20 
*3 



m 

54 ii. 0, 

55 ii. E. 

i. t. 
20 i. T. 

6 i. 0. 

30 i. E. 
58 ii. t. 
53ii.T. 
25 i. t. 
46 i. T. 
48 iv. t 

31 iv.T. 
37 iii. 0. 
43 iii. E. 

32 i. o. 
58 i. E. 

1 ii. 0. 
12 ii. E. 
51 i. t. 
12 i. T. 
58 i. 0, 
27 i. E. 

5 ii. t. 
o ii. T. 



Fehmary, 



5 



7 
9 

17 
21 

4 
6 

15 

18 

I 

4 
22 

I 
9 

12 
20 
22 
6 
II 

17 
19 

4 

4 

7 

12 

14 
16 

II 



17 i. t 
38 i. T. 
24 iii. t, 

3 iii.T. 
24 i. 0. 
55 i. E. 

9 11. 0. 

30 ii. E. 
43 i. t. 

3 i.T. 
50 i. o, 
24 i. E. 
12 ii. t 

8 ii. T. 

9 i. t 
29 i. T. 
53 iii. o. 
42 iii. E. 
16 i. o. 
S3 i. E. 

16 ii. 0. 

31 iv. 0. 
48 ii. £. 

17 iy. E. 

35 i.^. 
55i.T. 

4> i.o. 



Feb, (con.). 



d 

7 

8 



10 



II 



h 

14 
22 

I 

9 
II 

20 

o 

6 

8 

17 
21 

3 

5 
o 

3 
II 

21 

o 

10 

15 

^9 
21 

6 

10 

16 

18 

14 II 

13 

«5 
16 



12 



13 



«5 



16 



17 
18 



19 



20 



o 

3 

10 

13 

o 

3 

7 

10 

»9 

a3 

5 

7 

2 

5 

13 
16 

»3 
I 

13 

»9 
20 

23 
8 



m 

21 i. E. 

20 ii. t. 

15 ii.T. 
I i. t. 

21 i. T. 

41 iii. t. 

20 111. r. 

8 \,o. 
50 i. £. 
24 ii. 0. 

6 U.E. 
28 i. t. 

48 i. T. 

34 i. 0. 

19 i. E. 
28 ii. t 

23 ii.T. 
54 i. t. 
14 i. T. 
12 iii. 0. 

42 iii. E. 
o i. 0. 

47 i. £. 
32 ii. 0. 

24 ii. E. 

20 i. t, 
40 i. T. 

3 iv. t. 
27 i. 0. 

44 iv. T. 

16 i. E. 

37 ii. t 
32 u. T. 
46 i. t. 

6 i.T. 

• • • J 
O 111. t, 

39 iii. T. 

53 i- o, 

45 i. E. 

40 ii. 0. 

41 ii. E. 

12 i. t, 

32 i. T. 
19 i. 0. 

13 i. E. 

45 ii- <• 
40 ii. T. 

39 i. t. 

59 i. T. 

33 iii. 0. 

42 iii. £. 

46 i. o, 
42 i. E. 

49 ii. 0, 



Feb. (con.). 



d 

20 



21 



22 



^3 



24 



^5 



26 



27 



28 



29 



h 
12 
18 
20 

15 
18 

2 

5 
12 

19 

23 

I 

3 
6 

7 
9 

12 
21 

2 

6 

9 

4 

7 
16 

18 

I 

3 
16 

22 

*3 
I 

II 

15 

19 
22 

16 

20 

S 

8 

16 



m 

59 ii-E. 
5 i. t. 
25 i. T, 
12 i. 0. 
II i. E. 
55 ii. t, 

50 ii. T. 
32 i. t. 
52 i. T. 

o iv. o. 

40 iv. O. 

47 iv. e. 

23 iii. ^. 

22 iv. E. 

2 iii. T. 

39 i. 0. 

40 i. E. 
58 ii. 0, 

17 ii.E. 

58 i. t 

18 i. T. 
5 i. 0. 
8 i. E. 

5 ii- ^. 

59 ii. T. 
25 i. t. 

45 i- T. 

58 iii. 0, 

32 i. 0. 
42 iii. £. 

37 i- E. 
7 ii. 0. 

34 ii. E. 

51 i. t. 
II i. T. 

59 i. 0. 

6 i. E. 

15 ii. t. 
10 ii.T. 
18 i. t 

38 i. T. 



March, 



6 49 

10 27 

11 26 



14 
o 

I 

4 
6 



35 
17 
53 
52 
34 



8 45 
" 5 



IIL t. 

iii. T. 
i. 0. 
i.E. 
ii. 0. 
iv. t, 
ii.E. 
iv.T. 
i. ^. 
LT. 



Mar. (001 

d h m 

3 5 53 i- 
931. 

18 26 ii 

21 21 ii 

4 3 " i 

5 3» i; 

20 26 ij 

5 o 5 ii 
o II ii 
o 19 i. 

3 3a i- 

3 4» W 
13 28 ii 

18 10 1] 

21 38 i. 
23 58 i. 

6 18 46 i. 

22 I i 

7 7 38 ii 
10 32 ii 
16 6 i. 

18 26 i. 
10 19 ii 
13 14 i. 
13 58 ii 
16 30 i. 

2 39 ii 
7 27 11 

10 33 i. 

12 53 i. 

7 41 1. 
10 16 r 

10 58 i. 

H 55 i 

19 50 i 

20 49 li 

^3 
o 



8 



10 



II 



12 



3 

7 

23 

2 

S 

4 
5 

7 



44 ii 

28 p 

o i. 

20 i. 

5! 



11: 

38 ii 
10 ii 
26 i. 
42 h 
15 50 ii 
20 45 ti 
23 27 i 
I 47 i 
20 35 i, 

23 55 i; 

14 10 2 1] 

12 57 ii 
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Jt^ir't Satellites, 1896. 



[No. 235.' 



Mar, (con.). 

I h m 
^ 17 54 L L 

20 14 i. T. 

5 13 55 iii. ^. 
15 3 i. o. 

17 33 iii. T. 

18 25 i. £. 

6 5 2 ii. 0. 
10 3 ii. E. 
12 22 i. t. 

14 42 i. T. 

7 9 3« i- ^' 
12 54 i. E. 

S3 15 ii. t, 

8 2 10 ii.T. 

6 49 i. ^ 
9 9i.T. 

17 36 ir. t. 

22 15 ir. T. 

9 3 37 iii* <>• 
3 5S i. 0. 

7 15 m. O. 

7 22 i. S. 

8 lo iii. «. 
ir 42 iii. E.* 

18 15 ii. o. 

23 20 iiE. 

I 17 i. t. 

3 37 i. T. 

22 26 i. 0, 

1 I 51 i. E. 
12 30 ii. ^. 

15 25 ii.T. 

19 44 i. L 
22 4 i. T. 

I i# 53 i. 0. 
17 35 iii. t. 

10 20 i. E. 

21 13 iii. T. 

3 7 28 ii. o, 
12 5S iLE. 
14 12 i. /. 

16 3» i. T. 

4 II 21 i. o. 

14 49 i. E. 

5 « 44 ii. t. 

4 39 ii. T. 

8 40 i. ^. 

11 oi. T. 

6 5 49 i. ©. 
7 19 iii. 0. 

9 18 i. E. 
10 57 iK. O. 

12 9 iH.0. 

15 41 iii. E. 

20 42 ii 0. 

7 I 55 ii. E. 

2 JO ir. 0. 

3 7 i. ^. 

5 »7 i. T. 

7 9 IT. O. 

n 54 »▼. «. 

m 531 IT. E. 

.7 -f/ /; JK /i 



3far. (con.). 

d h m 

28 15 o ii. t. 

17 54 ii.T. 
21 35 i. t. 
23 55 i. T. 

29 18 45 i. o. 

21 19 iii. t, 

22 15 i. E. 

30 o 58 iii.T. 

9 57 ii. o- 

15 13 ii. E. 

16 3 i. t 

18 23 i. T. 

31 13 13 i. 0. 
16 44 i. E. 

April, 

1 4 15 ii.^. 
7 10 ii.T. 

10 31 i. t. 
12 51 i. T. 

2 7 41 i. 0, 

11 6 iii. 0. 

11 13 i. E. 
14 44 iii.O. 

16 9 iii. e. 

19 41 iii. B. 

23 II ii. o. . 

3 4 31 ii. E. 

4 59 i. t. 

7 19 i.T. 

4 2 9 i. o. 

5 42 i. E. 
ro 17 ir. t. 
14 56 if. T. 

17 32 ii. t. 

20 26 ii. T. 
23 27 i. t. 

5 I 47 i. T. 
20 38 i. o, 

6 o 1 1 i. £. 
I 8 iii. t. 
4 46 iii. T. 

12 27 ii. 0. 
17 48 ii. £. 

17 56 i. t. 
20 16 i. T. 

715 6 i. 0. 

18 40 i. E. 

8 6 48 ii. t 
9 43 ii. T. 

12 24 i. t. 
14 44 i. T. 

9 9 35 i. 0. 

13 9 i. E. 

14 58 iii. o. 
18 36 iii. O. 
20 9 iii. e, 
2^3 4» iii.E. 

10 I 42 ii. o. 

6 52 i, ^. 

7 6 ii K 
9 12 i. T. 

"43 '. <>. / 



Apr. (con.). 


4 


Apr. (con.). 


d 


h m 


. 


d 


h m 


II 


7 37 


i. E. 


24 


13 I i. T. 




20 6 


ii. t,. 


a5 


7 S3 i- *>. 




23 I 


ii. T. 




II 28 i.E. 


12 


I 21 


It 


26 


I 21 ii. t. 




3 41 


i.T. 




4 16 ii.T. 




19 43 


iv. 0. 




5 10 i. t. 




22 32 


'\.o. 




7 30 i. T. 


13 


22 


iv.O. 


*7 


2 22 i. 0. 




2 6 


I.E. 




5 57 i; E. 




5 » 


• • • m 

III. t 




13 iii. t. 




7 57 


iv. e. 




16 39 iii.T. 




8 39 


iii. T. 




20 9 ii. 0, 




12 39 


iv.E. 




23 39 i. ^. 




H 59 


ii. 0. 


28 


I 33 u. B. 




19 49 


i. i. 




I 59 i. T. 




20 23 


ii.E. 




20 52 u 0, 




22 9 


i.T. 


29 


26 i. E. 


H 


17 


i.o. 




13 50 vr,o. 




20 35 


i. E. 




14 40 ii. t. 


^5 


9 a3 


ii. t. 




17 35 ii.T. 




12 18 


ii.T. 




18 8 i.^. 




14 18 


i. <. 




18 30 ir. 0. 




16 38 


i.T. 




20 28 i. T. 


16 


II 29 


1,0, 


30 


2 vf.e. 




M 4 


i.E. 




6 44 ir. £. 




18 54 


iii. 0. 




15 21 i. 0, 




22 33 


iii. 0. 




18 55 i. £. 


17 


9 


iii. e. 






» 


3 4at 


iii. E. 




May. 




4 16 


ii. 0. 


I 


2 59 iii^o. 




8 46 


\, t. 




6 37 iiiO. 




9 40 


ii.E. 




8 9 iii. e. 




II 6 


i.T. 




9 28 ii. 0. 


18 


5 58 


i. 0. 




II 43 iii.E. 




9 33 


i.E. 




12 37 1. 1, 




22 43 


ii. ^. 




14 50 ii. El 


19 


1 37 


ii.T. 




14 57 i. T. 




3 >5 


uU 


2 


9 50 i. 0. 




5 35 


i. T. 




13 24 i. E. 


20 


27 


i. 0, 


3 


4 I ii. t. 




4 « 


i.E. 




6 56 ii. T. 




8 59 


• • • J 

111. ^. 




7 6 i. ^ 




12 37 


iii. T. 




9 26 i. T. 




17 33 


ii. 0. 


4 


4 19 uo. 




21 44 


i.Jf. 




7 53 i. fi. 




22 58 


ii. E. 




17 tWut. 


21 


4 


i.T. 




20 45 iii. T. 




3 56 


iy. t. 




22 47 ii. 0, 




« 35 


iv.T. 


5 


1 35 i. t 




18 55 


i. 0, 




3 55 i. T. 




22 31 


i.E. 




4 8 iiE. 


22 


12 I 


11. ^. 




2A 49 i. 0. 




14 56 


iiT. 


6 


2 %% i. E. 




16 12 


i. ^. 




17 »t ii. t. 




18 32 


i.T. 




20 4 \,t. 


a3 


13 24 


i. 0, 




20 16 iiT. 




17 


i.E. 




2% 24 i. T. 




*2 55 


• • • 

111. 0, 


7 


17 *• i.o. 


*4 


2 33 


lit. 0. 




20 50 i. £. 




4 10 


• • • 

m. 0. 




22 14 iT. t. 




651 


ii. 0. 


8 


3 4 it. T. 

T • III: O'. 




7 43 


m. Xr 






10 41 


i<. 




10 45 iii. 0. 




la 15 


ii.B. 


■ 


l» e U.O. 



May (con.). 

d h m 

8 12 9 iii. e. 

14 34 i. t. 

15 43 iii. E. 

16 54 i: T. 

17 25 ii. E. 

9 II 47 i. (>. 

15 19 i. E. 

10 6 43 ii. t. 

9 3 i- ^• 
9 38 ii.T. 

II 23 i. T. 

11 6 17 i. (>. 
9 48 i. E. 

21 14 iii. t, 

12 o 53 iii.T. 
I 26 ii. 0. 

3 3* i. t 

5 5* i- T. 

6 42 ii. E. 

13 o 47 i. o. 

4 17 i. E. 
20 4 ii. t, 

22 2 i. ^. 
22 59 ii.T. 

14 o 22^ i. T. 

19 16 i. o, 
22 46 i. E. 

15 II 16 iii. 0, 
14 46 ii. 0. 

14 55 iii. O. 

16 9 iii. e, 

16 31 i. ^. 

18 51 i.T. 

19 42 iii E. 

20 o iiE. 

16 8 43 ir. 0, 
13 25 ir.O. 
>3 46 i,o, 

17 15 i. E. 

20 4 ir. e. 

17 o 49 ir. E. 
9 26 ii t, 

1 1 I i. /. 

12 %i iiT. 

13 21 iT. 

18 8 15 i 0. 
II 44 i E. 

19 I 26 iii t. 

4 7 ii o. 

5 6 iii. T. 

5 30 i ^. 

7 50 i. T. 
9 17 ii £• 

20 2 45 i. 0. 

6 12 i £. 
%% 48 ii L 

21 o o i t. 

1 43 ii. T. 
a^ ao K T. 
»i 15 i9. 

22 o 41 i £. 

15 |o iii. 0, 
17 27 ii. 0. 

y 1% X9 i. <, 



May (con.). 

d h m 

22 19 Q iii. ( 
20 8 iii. t 
20 49 i. T. 
22 34 ii .E 

' 23 42 iii. 1 

23 15 44 iw. 
19 10 i. S. 

24 12 II ii^. 

12 59 i t. 
15 6 iiT 
15 19 i T. 
17 32 if.t 
22 16 ir. 1 

25 10 14 i o. 

13 39 iB. 

26 5 40 ill. t 

6 48 ii. o. 

7 2« i. ^. 
9 20 iii. 1 
9 48 i. T. 

II 51 ii £ 

27 4 44 i. 0. 

8 8 i E. 

28 I 33 \\,t, 
I 58 i. t, 
4 18 iT. 
4 28 ii. T 

13 14 i. o. 

29 2 37 i. E. 

19 46 iii 

20 ID ii. o. 
20 28 i. i, 

22 48 i. T. 

23 s6 iliC 

30 o 8 iii. e 

I 9 ii. £ 

... ^ 
3 42 lit. J 

17 44 \.o. 

ir 5 i £. 

31 14 S7 ii.^. 

14 58 i. t, 
17 1% i T. 

17 52 iiT 



S 



12 

ts 

4 
8 

9 

9 

9 
If 

H 
H 

18 

I« 

3 

4 

7 
I 



14 1.0. 
34 i. E. 

13 ir.O 
5« ir.C 

»7 i. ^. 
31 it. o, 

57 i«. t 
49 i. T, 

37 in.! 
7 ir. < 

53 it. 1 

44i.«. 

3 i£ 

57 i. <. 
%t iL<. 
17 i T. 

15 iiT 

14 i a. 
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June (con.)* 

d h m 

5 4 32 L E. 

la 17 L ^. 

IS 53 iL o.. 

( o 5 iii. o. 

47 i. T. 
J 43 "• E. 

3 45 lu. O. 

4 8 iii.«. 
7 41 iii. K 

19 44 L o. 
St I i. E. 

7 !• 57 i. <• 
17 42 ii. /. 

19 17 i. T. 
«o 38 ii. T. 
1 14 14 i 0. 
17 30 i. E. 
' 9 u 27 L ^. 
It 15 ii.<>. 

13 47 i. T. 

14 15 iii. t, 
17 X ii. E. 

17 56 iii.T. 

10 8 44 i. o. 
It 58 I.E. 
13 14 iv. t. 

18 I iT.T. 

11 5 56 i. t 

7 6 ii. ^. 

8 17 i. T. 

10 1 iiT. 
It 3 14 i.o. 

6 27 LE. 
13 o 26 i. t, 

1 38 ii. o. 
247 i.T. 
4 2$ iii. o. 
6 x8 ii. E. 
8 6 iii. O. 
8 8 iii. «. 

11 42 iiLE. 
at 44 1.0. 

H • 56 i. E. 

18 56 1. t 
to 31 ii. ^. 
ti 17 i. T. 
ti 26 ii. T. 

15 It 14 i. o. 

19 25 i. E. 
H 13 27 i. t, 

15 o Ii o. 
ij 47 i.^T. 
il 35 ill. <. 
19 35 ii. K 
»i6 iiLT. 
171044 i^. 

«> 7 S6 i. ^. 

« f4 il '. 
w 17 I T. 
II 50 iLT. 
19 o II ir. ^. 
4 59 "▼•O. 
$ Hi*. 



June (oon.). 

d h m 

19 8 9 iy. e, 
8 22 i. B. 

12 56 iy. E. 

20 2 26 i. t, 
4 23 ii. 0, 
4 47 i. T. 
8 47 iii. 0. 

8 52 ii. E. 
15 42 iii.E. 
23 44 i. 0. 

21 2 51 i. E. 

20 56 i. t 
23 17 i. T. 
23 19 ii. t. 

22 2 15 ii.T. 

18 15 i. o. 

21 20 i. £. 

23 15 27 i. ^. 
17 46 ii. o. 

17 47 i. T. 

22 10 ii. E. 
22 58 iii. t. 

24 2 40 iii.T. 
12 4S to, 
15 48 i. E. 

25 9 57 i. t. 
12 17 i. T. 

12 43 ii. t. 
15 39 ii. T. 

26 7 15 i. 0. 

10 17 i. E. 

27 4 27 i. t 

6 47 i. T. 

7 9 ii. o. 

9 20 iy. t. 

11 27 ii. E. 

13 10 iii. o. 

14 10 iv. T. 

19 41 iii. E. 

28 I 45 i. 0. 
4 46 i. E. 

22 57 i. t 

29 I 17 i. T. 

2 8 ii. t 

5 4ri.T. 

20 16 i.o. 

23 15 i. E. 

30 17 27 L t, 

19 47 i. T. 

20 32 ii. 0, 

My. 

1 o 44 ii. E. 

3 22 iii. ^. 
7 4 ni.T. 

14 46 i. o, 

17 43 i E. 
% 1 1 57 i. f . 

14 17 i. T. 

15 32 ii. <. 

18 28 U.T. 
3 9 16 i. 0, 

11 12 i, S. 



«A«/y (con.). 

d h m 

4 6 28 i. t. 

8 48 i. T. 

9 55 "• <>• 
14 2 ii. E. 

17 34 iii. o. 
23 40 iii. E. 

5 3 47 i. 0. 
6 41 i. E. 

20 29 iy. o. 

6 o 58 i. t. 

1 20 iy. O. 

2 12 iy. e. 

3 18 i. T. 

4 57 ii. t. 

6 59 iy. E. 

7 53 ii.T. 

22 17 i. 0. 

7 I 10 i. E. 
19 28 i. t. 

21 48 i. T. 

23 19 ii. 0. 

8 3 19 ii. E. 

7 47 111. <. 

11 29 iii.T. 
16 47 i.o. 
19 38 i. E. 

9 13 58 i. ^. 
16 18 i. T. 

18 21 ii. t, 

21 17 ii.T. 

10 II 18 i.o. 
14 7 i. E. 

11 8 28 i.' t. 
10 49 i T. 

12 43 ii. o. 
16 37 ii.E. 

22 o iii. o. 

12 3 39 iii. E. 

5 48 i. o. 

8 36 i. E. 

13 2 58 i. t, 
5 19 i. T. 

7 46 ii. t, 
10 42 ii.T. 

10 3 32 ii. O. 
10 31 i. «. 

13 18 i. O. 

23 47 iii. t, 

11 216 iy. e. 

3 29 m.T. 

8 rtt. 

10 27 L T. 

11 51 ir. O. 

19 48 ii. i. 
22 44 ii.T. 

12 5 o I.e. 
7 48 i. O. 

»3 * 37 >• ^• 

4 57 i. T. 

12 58 ii. 0. 
16 56 ii«0. 



Sept. (con.). 

d h m 

13 23 28 i. e. 

14 2 18 i. O. 

11 cc \n.e. 
17 45 111. O. 

21 7 i. t. 
23 27 i. T. 

15 9 12 ii. t. 

12 8 ii.T. 
17 57 i. e. 
20 48 i. O. 

16 15 37 i. t. 
17 57 i. T. 

17 2 16 ii. e. 

6 20 ii. O. 
12 25 i. e, 
15 18 i.o. 

18 4 12 iii. t. 

7 54 »»• T. 

10 7 i. t. 

12 27 i. T. 

22 36 ii. t. 

19 I 32 ii.T. 
6 53 i. e. 
9 48 i. O. 

1 5 58 iy. t. 

20 52 iy. T. 

20 4 37 i. t. 
6 57 i. T. 

15 33 ii. «. 

I9 44 it. O. 

21 1 22 i. e. 
4 18 i. O. 

1 5 53 iii. «. 

22 9 iii. O. 

7 i. t. 

27 i. T. 

o ii. t. 

6 ii.T. 



22 



»3 
1 

12 

19 
22 

*3 17 

19 

4 

9 

»4 

17 
8 

12 

12 

H 
I 

4 

8 

II 

6 

8 

18 

20 

22 

I 

3 

3 
6 

8 



24 



*5 



26 



»7 



28 



;o 1. 0. 
[.8 i. O. 

17 i' ^' 

\7 iZ-T. 

;i ii. e. 

8 ii. O. 
19 i. e. 

i. O. 

111. t. 

\.t. 

ui.T. 

i.T. 

u. ^. 

ii.T. 

i. «. 
^8 to. 

\7 i' ^« 
i.T. 

ii. e. 

iy. «. 

ii.O. 

iy. E. 
i. 9. 
iy. 0. 

8 i. O. 

1 iT.O. 



7 

I 

2 



Sept. (con.), 
d h 



28 
19 



30 



m 
19 51 iii. 0. 

1 7 i.t. 

2 32 iii.O. 

3 27 i. T. 
14 47 ii. t. 
17 42 ii.T. 
21 44 i. e. 

o 48 i. O. 
19 37 i. t. 
21 57 i. T. 

October, 



5 



7 
II 

16 

19 
12 

14 
16 

16 

4 

7 
10 

>3 
8 

10 

20 

I 

5 
8 

n 

6 3 

5 
6 

12 

«7 

>7 
20 

»3 

7 * 
21 

»3 

8 10 

«4 
18 

21 

9 16 

«7 

18 

20 

10 6 

9 
12 

«5 
IX 10 

12 

»3 

4 

7 
to 

3 
5 

7 



12 



13 



26 ii. 0. 

55 il. O. 
12 i. e. 
17 i. O. 

58 iii. ^. 
6 i. t. 

26 i. T. 

39 iii. T. 
10 ii. t. 

5 ii. T. 

41 i. e. 
47 i.o. 

36 i.^. 

56 i. T. 
44 ii. e. 
19 ii.O. 

9 i. e. 
17 i.o. 

49 iii. e. 

6 i. ^. 
26 i. T. 
52 iii. O, 

9 iy. t. 

iy. T. 

33 ii. t. 
28 ii.T. 

37 i. «. 
47 i. O. 
36 i. t. 
56 i. T. 

1 ii. e. 

42 ii. O. 
6 i. e. 

16 i. O. 

5 i. t. 

19 iii. t. 

25 i. T. 

59 iii.T. 
55 ii. ^. 

50 ii. T. 

34 i- «• 

46 i. O. 

35 i- ^• 
54 i. T. 
19 ii.^. 

5 ii. O. 

2 i. ^. 
15 i. O. 

47 iii.«. 
5 i.^. 

19 m.l^ 



15 

Oct. (con.] 

d h m 

'3 7 25 »• • 

7 31 iii. 

11 II iii. 
20 17 ii. 
23 12 ii. 

14 I 31 i. < 

4 45 i. < 

14 16 iy. 

18 59 iy. 
23 23 iy. 

23 35 i. 1 

'5 ' 54 i.- 

4 II iy. 

12 36 ii. 
17 27 ii. 

19 59 i. i 
23 15 i. i 

16 18 4 i. 1 

20 24 '\/. 

21 38 111. 

17 I 17 iii. 

9 39 ii- 

12 34 ii. 

14 27 i < 

17 44 i.< 

18 12 34 i. t 

H 53 J. ■ 

19 I 55 ii- 

6 50 ii. 

8 56 i. < 
12 14 i. < 

20 7 3 i. 1 

7 44 iii 

9 23 i. ^ 

II 16 iii. 

11 48 iii. 

15 27 iii. 
23 I ii. 

*i I 55 ii- 

3 H i. < 

6 43 i. < 

a» I 33 i- ' 

3 52 i ■ 

15 12 ii. 

20 12 ii. 

21 52 i.i 

23 I 12 i.( 

7 57 iv. 

12 43 iv. 

20 2 i. 1 

22 21 i. [ 

24 I 54 iii. 

5 32 iii. 
12 22 ii. 

15 16 ii.. 

16 21 i. I 
19 42 i. < 

25 14 32 i. t 
16 51 i. : 

26 4 30 ii. 

9 34 a. 

10 49 i. i 

14 II i. < 



16 
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Ot?f. (coil). 


fl 


yoe; 


. (coil). 




Noi 


d 


h m 




d 


h 


m 


d 


h 


*7 


II 21 


i.T. 


6 


23 


56 i./. 


>7 


23 




II 43 


• • • 

111. e. 


7 


2 


16 i.T. 


18 


3 




»5 H 


iii. E. 




10 


18 iii./. 




4 




16 4 


• ■ • 

111. 0, 




13 


55 111. T. 




8 




19 42 


iii. 0. 




17 44 ii. t. 




9 


28 


I 43 


ii. t. 




20 


7 I. e. 




10 




4 37 


ii.T. 




20 


37 ii. T. 




12 




5 «7 


i,e. 




a3 


35 1- 0. 




14 




8 40 


i.O. 


8 


18 


25 i. ^. 


19 


9 


»9 


3 30 


i.^ 




20 


45 i- T. 




II 




5 50 


i.T. 


9 


3 


13 iv. t 


20 


I 




17 47 


ii. «. 




7 


52 iv. T. 




5 




22 56 


ii.O. 




9 41 ii. e. 




6 




23 45 


i. e. 




14 35 i-«- 




8 


30 


3 9 


i.O. 




H 


58 ii.O. 


21 


3 




21 59 


i.^ 




18 


3 i.O. 




6 


31 


19 


i.T. 


10 


12 


54 i. t 




18 




6 7 


111. ^. 




15 


J4 i. T. 




22 




8 15 


iv. e. 




19 


38 iii. «. 




22 




9 45 


iii. T. 




23 


10 iii. E. 




*3 




12 56 


iv.E. 


11 





26 iii. 0. 


22 


I 




»5 4 


11. ^. 




4 


2 iii. 0. 




3 




.17 58 


iiT. 




7 


3 ii. t. 




22 




18 14 


i.e. 




9 


3 i. e. 


»3 







18 58 


iv. 0. 




9 


56 ii.T. 




H 




21 38 


i.O. 




12 


32 i. 0. 




18 




23 41 


iv.O. 


12 


7 


23 i. t. 




20 










9 43 i. T. 




21 




November. 




12 


59 11. e, 

- • 


^4 


16 








13 


3 


31 1. e. 




»9 


X 


16 29 


It. 




4 


19 ii. 0. 


^5 


3 




18 48 


i.T. 




7 


I i. 0. 




7 


% 


7 6 


ii. «. 


H 


I 


52 i. t. 




8 




12 17 


ii.O. 




4 


12 i. T. 




12 




12 42 


i. e. 




14 


26 iii. /. 




12 




16 7 


i.O. 




18 


I iii.T. 




12 


3 


10 58 


i.<. 




20 


22 ii. t. 




J5 




13 18 


i.T. 




22 


i. e. 




16 




15 40 


• •• 

111. e. 




23 


15 ii.T. 




21 




19 12 


iii. E. 


<5 


I 


30 i. 0. 


26 


2 




20 16 


• • • 

HI. 0, 




20 


21 i. t 




II 




^3 53 


iii. 0. 




22 


41 i.T. 




>3 


4 


4 24 


ii. t. 


16 


12 


17 ii. e. 


a7 


4 




7 10 


i. «. 




16 28 1. e. 




7 


• 


7 »7 


ii. T. 




17 


38 ii.O. 




9 




10 37 


1.0. 




19 


58 i. 0. 




10 


5 


528 


i. t. 


17 


2 


13 iv. e. 


28 


5 




7 47 


i.T. 




6 


53 iv.E. 




8 




20 23 


ii.«. 




13 


57 iv.O. 




22 


6 


I 38 


ii.O. 




H 


50 i. t 


*9 


I 




I 38 


i,e. 




17 


9 i. T. 




I 




5 6 


i.O. 




18 


33 iv.O. 




2 



. (con.). 

m 

36 iii.e. 
7 iii. E. 

32 iii. o. 
7 iii. O. 

40 ii. t. 
56 i. a. 
33ii.T. 
27 i. O. 
19 i. t. 
38 i. T. 

34 ii. e, 
24 i. e. 
58 ii. O. 
56 i. O. 

48 i. t 
7 i. T. 

31 iii. t. 
5 lu.T. 
58 ii. t. 

53 i- «. 
51 ii.T. 

24 i. O. 

16 i. t. 
36 i. T. 

53 ii««» 
21 i. e. 

17 ii.O. 
53 i. O. 

45 i- i- 

4 i. T. 

33 iii-«' 
3 iii. E. 

33 iii<>- 

7 iii. O. 

16 ii. t. 

49 te. 

8 ii. T. 
21 i. O. 

46 iv. t. 
19 iT. T. 
13 i- <• 
33 i: T. 
10 ii. e. 

17 i. «. 

35 ii. O. 
49 i. O. 
42 i. t 

I i. T. 
3 I iii. t 

33 ii- ^. 
46 i. e. 

5 iii.T. 





Nov 


. (con.). 


d 


h 


m 




29 


4 


25 


ii.T. 




5 


17 


1.0. 


30 





10 


i. t. 




2 


29 


i.T. 




17 


29 


ii «. 




20 


H 


i. e. 




22 


53 


ii.O. 




as 


46 


i. 0. 



Decemher, 



5 
6 



8 



18 
20 

7 
II 

12 

H 

16 

17 
18 

»3 

15 
20 

o 

6 

8 

9 
12 

12 

IS 

7 

9 

2 

3 

4 
6 

6 

7 

2 

4 
20 

22 

I 

I 

20 

22 

II 

14 
16 

16 



38 i. t 
58 i. T. 

30 iii.e. 

iii. E. 

3 1 iii. 0, 
42 i. e. 

49 ii. t, 

4 iii.O. 

41 ii.T. 
14 i. O. 

6 i. t. 
26 i. T. 
12 iv. e. 

50 iv. E. 
46 i\.e, 
10 iv.O. 

10 i. «. 

11 ii. O. 
38 iv. O. 

42 i. O. 
35 i. t. 
54 i. T. 
28 iii. t, 
38 i. e, 

5 ii. <. 

1 iii.T. 
57 ii.T. 
10 i. O. 

3 i. t 
22 i. T. 
5 ii. e, 

7 i. e. 
28 ii. O. 
38 i. O. 
31 i. t. 
50 i. T. 
28 iii. e. 
57 iii. E. 
26 iii. o. 

35 i. «. 





Dee, (con.). 
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12 
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15 


*9 
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19 


54 


iv. T. 




22 


'3 


5 


31 


i. «. 




»3 




6 


20 
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lU. ^. 


24 







6 


36 


11. t. 




1 




9 


I 


i. 0. 




3 




9 


27 


ii.T. 




18 




9 


5* 


iii. T. 




21 


H 


3 


55 


It 


»5 


14 




6 


H 


i.T. 




H 




22 


41 


ii. 0. 




18 




23 


59 


i. e. 




>9 


15 


3 29 


i. 0. 


26 


»3 




4 





ii. 0. 




«5 




22 


23 


i.^. 


47 


9 


16 





42 


i.T. 


• 


II 




15 


26 


• •« 

ui. 0. 




12 




18 28 


i.«. 




13 




18 


55 


lu. E. 


• 


H 




19 


50 


ii. t. 




17 




20 


15 


• • • 

ui. 0. 


28 


7 




21 


56 


i. 0. 




9 




22 


41 


ii.T. 


29 


3 


17 


\l 


46 
50 


iii. 0. 
i.jf. 




3 

7 




19 


10 


i.T. 




8 


18 


II 


58 


ii. e. 




8 




12 


56 


i. «. 




12 




16 


H 


to. 


30 


2 




17 


«5 


U.O. 




4 


19 


II 


18 


\.U 




22 




*3 


37 


i.T. 




^3 


20 


7 


24 


i. «. 


31 







9 


3 


11. /. 




I 




xo 


7 


• • • J 

m. /. 




2 




10 


52 


i.O. 




3 




II 


54 


ii. T. 




3 




13 


38 


iii. T. 




7 




U 


II 


iv. «. 




20 




18 


46 


iv.K 
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The satellites of Jupiter will be invisible from July 14 until September 10, Jupiter being too near 
Satellites I. & II. disappear at eclipse on the p side in January. They reappear on the / ti 

February to July, and disappear on the p side from September to December. 

Satellites III. & IV. disappear at eclipse on the p side in January. They reappear on the ^ 

February, and both disappear and reappear on the / side from March to July. They dieapi 

reappear on the p aide from September to December. 
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Ji^iter's Satellites. 



C0SFIGUEATI0N8 OP JUPITER'S SATELLITES 

FOU AH INTEKTIN6 TELESCOPE. 



-H ';?■ 


FBb. March. April. 


May, 


Jan.. 


July. 1 S^rpL 


va. 


Nm D 1 


li> 11" iof?o- 


loS 


gMo- 


9^ , 1(* !0- 


iC 


11',^, IS-' l^"*- 


> 1 4lO>] 


41lO! i!lD4 JHO4 


0.4«» 


14IO! 


4U0t 






giOu 1 «iOit [ I 


. ♦lO.J 


4!lOl !l!40l ilO4».0U4» 


».OJ4 


4,0.i 




U«OU 


l0l4»U4O»«l % 


1 lf40T} 


41I01 ' i40n ■ .01(4 ; 110J4 


3014S 






11OJ4 


„0m 




« "sO* 


ll4lO. 41!>0 . DOm; lO.U 


JI104 


41"0 












141O1 4ioi! ii'Oi noi* 


!iOr4 


40nt 












0.i,» 4T01, 4itOl , ,0.14 


,0)4 


io?'" 




a .013 


o,4i 


MOU 


6 


t 


1J014 


O^i* 4lO'! 4MOI !i.04 Otu4 






41015 








g 


>0.)4 


IiOj4 a4i'0 4JiOt J4iOiS X1O14 


5.0" 




41OU 


310I4 




i 


9 


lOH4 


itOl4 MhOi 4i!0» 4'On xOlH 






401 !1 


)40li 


iiOM 




to 


OtTU 


l.OH.!0li« 4iOU 


JJ4xOi 104!« 


J1104 


40l]l 






JIlO(4 








JHO14 ("04 40lli 


4»Oi! IH41O 


IH1O4 






J^on 


01I4J 




li 


MOil 


'I04» 


10J14 




4jiOl 4iiOI 
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4J0.1 


41101 


■04P 






141 Oi 




iOi!4 


liOi* 


4!0(1 4iOi» 


J(104J 1t04» 


410J1 


401U 


4ilOl 




14 


4JJ01 




JIOH4 


,1014 




,Oli4« 


ioi,a 








a 


4'Ol« 


1J4'0J 


1T014 


¥jOJ4 




1 1.014 


>04ia 


41iOi 


llo.i 


•i 


4iOlJ 


41JO. 




HI04 


TOlJ* 410. ! 






MiO* 


413O1 


16 


3 


40IIJ 


41101 


j'oui 


110U4 


yO.4! 4!lOl 




ii04« 


UlOx* 


4zOii 


17 


J!4i'0 








1014«'M!401 51014 






40,«« 


•k 


•» 


J40l» 


4.1,0 


4lOl# 11014 


iioi4 |nOi» irnoi 


iO.H 


liOjt 


4'Oi! 


■9 


w 


J.4O1 


40<ia 


,.0>1 K1OT+ 


!0ll4 llOi4»| !4lO« lOJM 


01114 


llOl* 


10 




jiOM 


4IOH 


401H ' 11401 


I1I04 OiU4 1 *0'im 






111 04 




u 


at?!'* 


»i04»|4!Ol»' 4H'0 


ijOl4 llO!4 


4ilOl 


'04(» 




iO.14 








iOii4 iOn4 ' 


41OH 


40 1(1 !i04» 


!iOi4 




»4 


Oil '4 


J1O14 4J'Oi 40U» 
,0.4l4,xi0 40ii« 


0114! !iOl4 ■ 


401I« 


41110 1 JO.I4 


zO.14 


14 


3 


»'0,4 




4iiOi 


U4110 ^0|4« 


"js;; 


»5 


J014« 


iri04 41011 4"0! 4!lO» U04« 


t4lOl 


4i0.1 z,iO, 


16 


■J j'Om 


0.!4«l 104I1 41O1I 1 4I011 auO« 


J 1410 


41101 ' 40!H 


3(1014 




;i 1 Ji04' lOiJ4 1 On4! . 4!^0i 4I"0 4OIH 


10411 


4iOi! 4lOil 






19 ' 14'Oj »OlJ4 ' 110J4 34O11 4t!Ol 4"0! , 


ll-0!4 


411O] 1 4!lOi 


lliSi 




|Q «40i! |jOl4»|l"04 410ii 41O1J 


1OIJ4 


4OHI 1 4ii'0 


4i'Oi 




]l 1 40IIJ (iOh 4O1H . 1 








5' 


Tile (.'iii'te(0)repreBeiitB Jupiter; V signiSeg that the Batellite is on the disk; 






• ^e 


Tliflwt 


lit the 


latollite 


iabebi 


dthad 


iskcwi 


a the BhadoH. 







TABLE OF BESSEL'S MEAN EEFRACTIONS. 



aD. 


Mmd 

Belrartion. 


Z.D. 


Befraction. 


Z.D. 


Me«n 
Retrnction. 


Z.D. 


Mean 
Befrootion. 


I 


' o-o 


si 




6li 












s» 


1 ji-i 


«9 


» 193 


79 


■ 4 48-5 








1 397 




» 37-3 


«o 


5 i6'z 




JJ3 




, 438 












+0-4 


















*.^ 


I 5»-8 


7J 


3 6'6 


83 






577 










84. 






I 8-7 










8, 


i S" 






1 8-9 




3 47-4 






i s+ 


1 I9J 


"7 


1 IS'» 


77 


4 ♦■9 







Jupiter'a Satellites, 1896. [No. 

EpBEMBRie o¥ jTFPiTEE'fl Vth Satellitk. 



5744 

5758 
57-71 

57-Bl 



57-9! 
S7S6 
S775 
57-^3 
5749 
57J4 
57-17 
56-99 
56-80 
56-59 
56-37 



55-65 
55-40 
55->3 
54-85 
54-57 
5*-'8 
5399 
53-69 
53-39 
53-08 
S»-77 
51-46 



5o'KS 
50-56 



46-95 
46-67 
46-39 



63-93 
69*47 



i67-9e 

I7J'34 
178-69 

134-01 
i<9-33 

194-63 
199-91 



136-43 
241-64 
1+6-79 



■iB(I-L) 



L) in pot. U|\e'P'V9i:^. 



^' 



» 



«li 



^ 



VI- 



a 
o 

•| 

s 

I 

I 
I 
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I 

I 

i 
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i 



g 
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^ 



% 



•* 



nji 
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Satellites of Saturn, 1896. [No. 235. 



SATELLITES OP SATUEN. 

East Elongations. 

Mimas. 



January. 


February. 


March. 


April. 


May. 


June. 


July. 


August. 


d h 


d h 


d h 


d h 


d h 


d h 


d h 


d b 


I 25*1 


I 2*9 


I 8-3 


I 10-4 


1 14*0 


I i6-^ 


I 19*5 


I O'O 


2 21*7 


2 1*6 


2 6*9 


2 90 


2 12*6 


2 15-0 


2 j8'i 


I 22*6 


3 20-3 


3 0-2 


3 5*5 


3 77 


3 »>*3 


3 '37 


3 '67 


2 21*2 


4 19*0 


3 22-9 


4 4-1 


4 6*3 


4 99 


4 '2-3 


•4 »5'3 


3 19-8 


5 17*6 


4 ai-5 


5 27 


5 4*9 


5 8-5 


5 109 


5 13*9 


4 184 


6 162 


5 20' 1 


6 13 


6 3*5 


6 72 


6 9*5 


6 12-5 


5 '7*o 


7 14-8 


6 j8'8 


6 239 


7 2-2 


7 5-8 


7 81 


7 11 'o 


6 15-6 


8 134 


7 17*4 


7 22-5 


8 08 


8 4*4 


8 67 


8 10*6 


7 >4'2 


9 12*1 


8 i6-o 


8 21-1 


8 234 


9 30 


9 5*3 


9 9* 


8 12*8 


10 X07 


9 146 


9 '97 


9 22*0 


10 1*6 


10 3-9 


10 7*9 


9 >i'4 


II 9*3 


10 13-3 


10 18-3 


10 20'6 


II 0-2 


II 2*5 


II 6*5 


10 lO'O 


12 7*9 


11 11*9 


II 17*0 


II 192 


II 22*9 


12 I'l 


12 51 




13 6-6 


12 io*5 


12 156 


12 17-8 


12 21*5 


12 237 


13 37 




14 5*1 


13 91 


13 14-2 


13 »6-4 


13 20'I 


13 22*3 


14 2-3 




15 3-8 


H 77 


14 12*8 


14 15*1 


14 187 


14 21'0 


15 0-9 




16 25 


15 64 


15 II-4 


15 137 


15 17*3 


15 196 


15 23-5 




17 1*1 


16 5'o 


16 10*0 


16 12*3 


16 15-9 


16 l8-2 


16 22*1 




17 237 


17 36 


17 > 8-6 


17 10*9 


17 146 


17 i6-8 


17 207 




18 22*3 


18 2-2 


ir 7*2 


18 95 


18 132 


18 154 


18 19*3 




19 20*9 


19 0*8 


19 5-8 


19 81 


19 11*8 


19 141 


19 179 




20 19*5 


19 23-4 


20 4*4 


20 6-8 


20 io*5 


20 127 


20 1 65 




21 181 


20 22*0 


21 3'o 


21 5*4 


21 9*1 


^\ II-3 


21 15*1 




22 167 


21 207 


22 i'6 


22 4*o 


22 77 


22 9'9 


22 137 




23 15*3 


22 19*3 


23 0*2 


23 2^6 


23 6*3 


23 8*5 


23 12-3 




24 1 39 


23 '7*9 


23 22*8 


24 .1*2 


24 49 


24 7*' 


24 1 1*0 




25 12-5 


24 16-5 


24 21-5 


24 2;3-9 


25 3*5 


25 5-6 


25 9*6 




26 ii'i 


25 15'* 


25 201 


25 225 


26 2*2 


26 4*1 


26 8-2 




27 9*8 


26 13-8 


26 i8-8 


26 21*1 


27 08 


27 27 


27 6*9 




28 8*4 


27 12-4 


27 17*4 


27 197 


27 23-4 


28 1-3 


28 5*5 




29 7-0 


28 II'O 


28 i6'o 


28 18-3 


28 22*0 


28 23-8 


29 41 




SO 57 


29 97 


29 14*6 


29 i6'9 


29 20*6 


29 22*3 


30 2-8 




31 4*3 




30 13*2 

31 II-8 


30 15-5 


30 19*2 

31 17-8 


30 209 


31 1*4 





Enceladus. 



January. 


February. 


March. 


April. 


May. . 


June. 


July. 


d b 


d 


h 


d b 


d 


h 


d 


b 


d 


b 


d h 


2 6'o 


I 


97 


1 4*3 


I 


165 


I 


19*8 


2 


r? 


1 2-4 


3 14*9 


2 


i8'6 


2 13-2 


3 


1*4 


3 


47 


3 


1 6-8 


2 11*3 


423-8 


4 


3*5, 


3 22*0 


4 


10-3 


4 


13-5 


5 


17 


3 20*2 


6 87 


5 


12*4 


5 69 


5 


19-1 


5 


22-4 


6 


io*6 


5 5*o 


7 176 


6 


213 


6 15*8 


7 


4-0 


7 


7*3 


7 


'9*5 


6 13-9 


9 i'S 


8 


61 


8 07 


8 


12-8 


8 


162 


9 


4*4 


7 22-8 


10 11*4 


9 


150 


9 96 


9 


217 


10 


I'l 


10 


'3*3 


9 77 


II 20*3 


10 


23-9 


10 185 


11 


6-6 


II 


lo-o 


II 


221 


10 16*6 


13 5» 


12 


8-8 


12 34 


12 


'5*5 


12 


188 


13 


7-0 


12 1*5 


14 i4'i 


13 


177 


13 "'3 


14 


04 


14 


37 


14 


15-9 


13 'o*4 


IS 23*0 


15 


2-6 


14 21-2 


15 


9*3 


15 


125 


16 


0-8 


14 193 


17 7*8 


16 


115 


16 61 


16 


i8-2 


16 


21-4 


17 


9-6 


16 4*2 


18 167 


17 


20'3 


17 149 


18 


31 


18 


6-3 


18 


185 


17 130 


20 17 


19 


5-* 


18 238 


19 


11*9 


19 


152 


20 


34 


18 21*9 


21 io'6 


20 


I4-I 


20 87 


20 


20-8 


21 


o*o 


21 


123 


20 6-8 


22 19-5 


21 


23*0 


21 17-5 


22 


57 


22 


8-9 


22 


21-1 


21 157 


24 4*4 


23 


7*9 


23 2*4 


^3 


14*6 


*3 


»77 


24 


60 


23 0-6 


25 13*3 


24 


16*8 


24 11*3 


24 


^rs 


25 


2-6 


^5 


149 


24 9'5 


26 22*1 


26 


17 


25 20'2 


26 


8-4 


26 


11-5 


26 


237 


25 i8'4 


28 7*o 


27 


io*6 


27 50 


27 


17*2 


27 


20'4 


28 


8-6 


27 3*3 


/ ^9 'S'9 1 


28 


19-5 


28 139 


29 


2*1 


29 


5*2 


29 


17*5 


28 12*2 


3' o'8 






29 22'8 


30 


iro 


30 


14-1 








1 






31 7-6 






^i 


2yo 


\ 




I 
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Ea«t Elongations. 
Tethts. 



January. 


February. 


March. 


April. 


May. 


June. 


July. 


August. 


d h 


d h 


d h 


d h 


d h 


d h 


d h 


d h 


I i3'o 


2 15-3 


I 23*1 


I 3*8 


I 8*4 


2 io'5 


2 15*2 


I 20*0 


1 3 W3 


4 12*6 


3 »o*4 


3 1*1 


3 57 


4 7-8 


4 I2-C 

6 98 


3 17*3 


> 5 7-6 


6 99 


5 17*6 


4 22-4 


5 3'o 


6 51 


5 14-6 


7 4*9 


8 7*2 


7 14*9 


6 197 


7 o'3 


8 2-3 


8 7*1 


7 11-9 


9 2*2 


10 45 


9 12*2 


8 17-0 


8 21-6 


9 »3'6 


10 4-4 




10 23-5 


12 1-8 


II 95 


10 I4'2 


10 i8*9 


II 20'8 


12 1*8 




12 20*8 


13 231 


13 6-8 


12 11*5 


12 l6'2 


13 i8'i 


13 231 




14 181 


15 20-5 


15 41 


14 8-8 


H 13s 


15 15*4 


15 204 




16 15-4 


17 178 


17 1-5 


16 6i 


16 io'8 


17 12*8 


17 177 




18 127 


19 15-1 


18 22-8 


18 3-3 


18 81 


19 10*1 


19 149 






20 10*0 


21 I2'5 


20 20' I 


20 0*6 


20 5-4 


21 74 


21 12*2 






22 7-4 


23 9-8 


22 17-4 


21 21*9 


22 27 


»3 47 


»3 9'5 






H +7 


25 7-1 


24 147 


23 19*2 


24 CO 


25 2-0 


25 6-8 






26 2-0 


27 4*4 


26 IZ'O 


25 16-5 


25 21-3 


26 23*3 


27 4-1 






27 ly^ 


29 I -8 


28 9*2 


27 13-8 


27 1 8-6 


28 20'6 


29 1-4 






29 20*6 




30 6-5 


29 II 'I 


29 1 59 


30 17-9 


30 227 




i 3» 17-9 

1 








31 132 









DiONB. 



January. 


February. 


March. 


April. 


May. 


June. 


July, 


d h 


d h 


d h 


d h 


d h 


d h 


d h 


3 S'o 


2 7-8 


3 lo'S 


2 12*9 


2 14*8 


I 17*1 


I 194 


5 227 


5 ''5 


6 4-1 


5 6-5 


5 8-5 


4 107 


4 »3i 


8 16-4 


7 19-2 


8 21-8 


8 02 


8 21 


7 4*3 


7 6-8 


II lO'I 


10 12*9 


11 155 


10 17-8 


10 19*8 


9 22*0 


10 o*5 


14 3*8 


13 6-6 


14 92 


13 114 


'3 135 


12 15-6 


12 18*2 


16 21*5 


16 0-3 


17 29 


16 5-0 


16 7*1 


15 9*3 


15 11*9 


19 152 


18 180 


19 20'6 


18 22*6 


19 0*8 


18 3-0 


18 5*6 


22 8'9 


21 117 


22 14-2 


21 16*2 


21 185 


20 20*7 


20 23*2 


25 2*6 


24 5*4 


*5 7*9 


24 98 


24 12*1 


23 14-3 


- 


27 20*3 


26 23-1 


28 1*5 


»7 3-5 


27 5*8 


26 8-0 




30 14*0 


29 i6'8 


30 19*2 


29 21*2 


29 23-4 


29 17 





Bhea. 



January. 


February. 


March. 


April. 


May. 


June. 


July. 


d h 


d h 


d h 


d h 


d h 


d h 


d h 


4 137 


S 5-a 


3 77 


3 22*2 


I 0*3 


I 145 


3 5*o 


9 2*1 


9 177 


7 20*I 


8 10*6^ 


5 I2'6 


6 2*8 


7 17-3 


13 146 


14 6*1 


12 8-5 


12 23*0 


10 o*9 


10 15*2 


12 57 


t8 3*1 


18 185 


16 20*8 


17 11*3 


14 132 


IS 3*5 


16 i8'i 


22 157 


23 69 


21 9*1 


21 23-6 


19 1*5 


19 159 


21 6*5 


27 4*2 


27 19-3 


25 21-5 


26 I2'0 


23 138 


24 4*2 




31 167 




30 9-9 




28 21 


28 1 6*6 





Titan. 



January. 


February. 


March. 


ApriL 


May. 


June. 


d h 
II 20*5 
27 20*3 


d h 
12 19-7 
28 186 


d h 
15 17* 
31 15-4 


d h 
16 12*6 


d h 
2 10*0 
18 7-4 


d h 

3 47 
19 15 
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Satellites qf Saturn, 1896. 



[No. 235. 



East Elcmg^tiani. 







Htpebion. 








January. 


February. 


March. 


April. 


May. 


June. 


July. 


d h 
I 5*9 

22 10*5 


d h 

12 X5*! 


d h 

4 19*6 
26 0*4 


d h 
16 4*8 


d h 

7 9*6 
28 14*6 


d h 
18 200 


d h 
10 1*6 

31 7*1 



Iafetus. 

d h d h d h 

Inf. Conjunction ... Jan. 26 6*3, Apr. 13 15*9, July i 3*5. 

W. Elongation Feb. 15 12*4, May 3 22*0, July 21 9*5. 

Sup. Conjunction... Mar. 6 15*8, May 24 1*8, Aug. 10 13*5. 

E. Elongation Jan. 8 8*1, Mar. 26 17*3, June 13 4*7. 



Apparent Elements of Saturn's Eings. 



Greenwich 
Mean Noon. 


Position-angle 
of Minor Axis. 


Outer 


Ring. 


Latitude abore Plane of Bing. 


Maj. Axis. 


Min. Axis. 


Earth. 


Sun. 


Jan. 1 


1 

1 o*9 

1 12*5 

I 19*6 
1 21*4 
I 18*0 

I lO'O 

591 

47*6 

37*7 
31*3 

29*5 

32*7 
40*6 

52*7 

1 80 
I 25*6 

1 44*5 

2 3*2 

2 20*5 
2 24-5 


if 
3604 

37*09 

38-34 
39*65 

40*86 

4176 

42*19 

42*06 

41*41 

40*35 

39*09 

37*79 
,36*60 

35*6i 

34*89 
34*46 

34*34 

34*55 
35*o8 

35*26 


II 
13*24 

13*83 

H39 
14-87 

15-21 

15*34 
15*24 

14*92 

14*48 

14*01 

13-58 
13*26 
13*07 
13*01 
13*07 
1324 

13*5* 
13*88 

14-32 
'4*45 


21 33*6 N. 

21 53*2 N. 

22 2*7 N. 
22 1*8 N. 
21 51*3 N. 
21 33*o N. 
21 10*0 N. 
20 46-8 N. 
20 28-2 N. 
20 18*5 N. 
20 19-8 N. 
20 32-6 N. 

20 55*4 N. 

21 25*6 N. 

22 0*3 N. 

22 36*2 N. 

23 10*6 N. 

23 41*1 N. 

24 5*8 N. 
24 11*0 N. 


' — 
20 8*5 N. 

20 19*6 N. 

20 31*1 N. 

20 42*3 N. 

20 53*4 N. 

21 44 N. 
21 15*3 N. 
21 25*9 N. 
21 36*4 N. 
21 46-7 N. 

21 56*9 N. 

22 7*0 N. 
22 i6-8N. 


ai 


Feb, 10 


Mat, t „,,.,-,, 


21 


April 10 


10 


May 20 ......... 


June 9 


20 


^y ......... 

Julv 10 


w **"■; *y ......... 

Aug. 8 


•^"0 " 

28 


Sept. 17 


22 264 N. 1 
22 36- 1 N. 1 
22 45*4 N. 1 

22 54*6 N. 

23 37 N. 
23 12*7 N. 
23 14-9 N. 

1 


Oct. 7 


27 


Not. 16 ,. 


Dec. 6 


26 


■ji 


J ••••••••• 



1886.] 



SmieUites of Urmnus and Neptune. 
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SATELLITES OF UEANUS. 
North Elongations. 



February. 
d h 

4 ai*3 
7 9*8 

9 22*3 
12 107 
14 23*2 

17 117 
20 0*2 
22 127 
25 I'2 
27 137 



March, 
d h 

2*2 

147 

3* 
'57 

4*2 

167 

5» 

177 
61 

i8-6 

7*1 

19*6 

81 



I 

3 
6 

8 

II 

13 
16 

18 

21 

23 
26 

28 
31 



February, 
d h 



4 
9 

17 

21 

»5 
29 



21*1 
0-6 

41 

7-6 

II'O 

14-5 
17-9 



Mareh. 
d h 
21*4 
o*9 

4*4 

7-8 
11*3 
14*8 
18-3 



4 

9 

13 

17 

21 

»5 
29 



10 0*0 
18 170 

27 lO'I 



7 3*1 

15 20*I 
24 I 31 



April, 
d h 

20*6 
9-1 

21*6 

lO'I 
12 22*6 

15 in 

17 236 

20 12*1 

06 



2 

5 

7 
10 



23 

*5 
28 

30 



1-6 

141 



Ariel. 

May. 

a h 

3 2*5 

5 15-0 

8 3-5 

10 16*0 

13 45 

15 17*0 

18 5*5 

20 i8'o 

23 65 

25 19-0 

28 7-5 

30 20'0 



June, 
d h 



2 

4 
7 
9 

12 



21*0 

9*5 

22'0 

io*5 
14 230 

17 i^'S 
o*o 

12*5 
lO 

13*5 

2*0 



20 
22 

as 

27 
30 



2 

5 

7 
lo 

12 

IS 

17 
20 

22 

as 

27 

30 



3*o 

15-5 
4-0 

165 

S-o 

17-5 

6-0 

i8-5 

7-0 

19*5 
80 



August. 

d h 

I 20*5 

4 9'o 
6 21*5 



UmBBIEIi. 



April, 

d h 

2 217 

7 1*2 

II 47 

15 8*2 

19 11*6 

23 15-1 

27 1 8*6 



I 

6 
10 

H 
18 



22 
26 
30 



May. 
d h 

22*0 

IS 

S"o 
8-5 

12*0 

15*4 
i8'9 

22'4 



June, 
d h 
1-8 



S*3 
8-8 



4 
8 

12 

16 12*3 

20 15*8 

19*2 

227 



24 
28 



July, 
d Ji 



3 

7 
II 

<5 
>9 
13 



2*2 

S7 

9*1 
11-6 

i6-i 

19*6 



27 23-0 



August, 
d h 



I 

S 

9 

13 

17 
21 



a-S 
6'o 

9-S 
13*0 

165 

19-9 



TlTAJTIA.. 



2 6*1 

10 23*2 

19 l6'2 

28 9'2 



18 20*9 



3 
16 



8-2 
19-5 



12 18*1 
26 5-4 
30 6-8 

Position-angle and distance of the apse of Oberon :— Februasy 1 2, 354^*4, 43"* i ; 



7 2-2 
15 19-2 


a 5*3 

10 22*3 


7 1*4 
15 185 


2 4-5 

10 21*5 


24 12-3 


19 154 

28 8*4 


24 115 


19 14-6 
28 7-6 


Obebon. 






9 167 

23 4-0 


S iS'3 
19 27 


2 14*0 
16 1*3 





September, 
d h 



6 0-6 



May 14, 356- 5, 45"-5; August 10, 358<'-2, 43"-2. 



SATELLITE OP NEPTUNE. 
North-east Elongations. 



January. 


February. 


March. 


August. 


September. 


Ostober. 


November. \ 


Deeember. 


(1 h 


d h 


d h 


d h 


d h 


d h 


d h 


d h 


3 167 


2 2*2 


2 117 


31 137 


6 IO-8 


S »o*3 


4 S7 


3 15' 


9 13-8 


7 »3-3 


8 8-8 




12 79 


II 173 


9 2-8 


9 12-2 


15 40-9 


13 20-4 


14 S-9 




18 5-0 


17 14-4 


15 23-8 


15 9*3 


21 4i'Q 


19 17*5 


20 3*o 




24 2' I 


23 1 1-5 


21 20'9 


21 6*4 


27 5-1 


25 146 






»9 231 


29 8-6 


27 i8-o 


^7 3*4 



Position-angle and distance of the apse :-^Mareh x i, ^50*^*4, t6''*3 ; Septem- 
^^ i5» *SS°7t »6"*4; December 12, 254°*3, i6"'9. 
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. The Sun : Physical Observations. [No. 235, 



EPHEMBEIS FOE PHYSICAL OBSEEVATIONS 

OF THE SUN. 



Greenwich Mean Noon. 


Greenwich Mean Noon. 


1896. 


P. 


D. 


L. 


1896. 


P. 


D. 


L. 




i 


i 


1 




i 


1 


315 3^ 


Jan. I 


+ ' 55 


-3 15 


237 27 


July 4 


- 48 


+ 3 30 


6 


- 33 


3 49 


171 36 


9 


-f I 28 


4 I 


249 26 


II 


2 57 


4 20 


105 44 


14 


3 43 


4 30 


183 17 


16 


5 20 


4 50 


39 54 


19 


5 56 


4 58 


117 8 


21 


7 38 


5 '8 


334 4 


24 


8 6 


5 23 


50 59 


26 


9 5* 


5 43 


268 14 


^9 


10 10 


5 46 


344 50 


^. 31 


12 


6 5 


202 24 


Aug. 3 


12 10 


6 7 


278 43 


Feb. 5 


14 I 


6 25 


136 34 


8 


14 4 


625 


212 36 


10 


15 54 


6 41 


70 44 


n 


15 51 


6 41 


146 30 


'5 


17 39 


6 54 


4 54 


18 


17 32 


6 53 


80 25 


20 


19 16 


7 4 


299 3 


23 


19 4 


7 3 


14 20 


*5 


20 43 


7 J« 


233 12 


28 


20 30 


7 10 


308 17 


Mar. I 


22 2 


7 15 


167 20 


Sept. 2 


21 47 


7 14 


242 15 


6 


23 10 


7 >5 


101 28 


7 


22 56 


7 15 


176 13 


II 


24 10 


7 II 


35 35 


12 


23 56 


7 12 


no If 


16 


24 59 


7 5 


329 41 


17 


24 47 


7 7 


44 I* 


21 


25 37 


6 55 


263 46 


22 


25 28 


6 s8 


338 10 


26 


26 6 


6 42 


197 48 


27 


25 59 


6 46 


272 13 


31 


26 23 


6 26 


»3' 51 


Oct. 2 


26 19 


6 32 


206 15 


Apr. 5 


26 30 


6 7 


65 52 


7 


26 29 


6 13 


140 17 


10 


26 26 


5 46 


359 52 


12 


26 28 


5 53 


74 19 


M 


26 10 


5 23 


293 51 


17 


26 16 


5 30 


8 22 


20 


*5 44 


456 


227 48 


22 


25 52 


5 5 


302 25 


*5 


25 6 


4 *9 


i6i 44 


27 


25 i6 


4 36 


236 29 


30 


24 18 


3 59 


95 40 


Nov. I 


24 29 


4 5 


170 33 


May 5 


23 18 


3 ^7 


29 35 


6 


23 29 


3 33 


104 38 


10 


22 8 


i 54 


323 27 


11 


22 18 


2 59 


38 43 


'5 


20 48 


2 20 


257 18 


16 


20 56 


2 24 


332 48 


20 


19 18 


I 45 


191 10 


21 


19 22 


I 47 


266 53 


25 


17 39 


I 10 


125 2 


26 


17 38 


I 9 


20b 58 


30 


15 5a 


-0 34 


58 53 


Deo. I 


15 44 


+0 31 


135 5 


June 4 


13 57 


+0 2 


352 42 


6 


13 41 


—0 I 


69 12 


9 


" 55 


38 


286 31 


II 


II 31 


45 


3 20 


14. 


9 4« 


I 14 


220 20 


16 


9 »4 


I 23 


297 28 


19 


7 36 


I 49 


154 9 


21 


6 52 


2 I 


231 36 


H 


5 a« 


2 24 


87 58 


26 


4 28 


2 37 


165 44 


29 


- 3 6 


+ 2 57 


21 47 


31 


+ 2 I 


-3 13 


99 5* 



The position-Angle of the Sun's axis, P, is the position-angle of 
the N. end of the axis from the N. point of the Snn, read in the 
direction N., E., S., W. In computing D (the heliographic lati- 
tude of the centre of the Sun's disk), the inclination of the Sun's 
axis to the ecliptic has been assumed to be 82" 45', and the 
longitude of the ascending node to be 74° 22'. In computing L (the 
heliographic longitude of the centre of the disk), the Sun's period 
oil rotation has been assumed to be 25*38 days, and the meridian 
which passed through the ascending node at the epoch 1854*0 has 
been taken as the zero meridian. 



1896.] Mean Places of Variable Stars for 1896-0. 

MEAN PLACES OF VARIABLE STARS FOR 18960. 





aOeti 


6. 








1 


















BPuciiitn 




SArietU 






■S 
16. 








il 


RTmnKuli ... 




TArietis 






„ 


UArifltU 




RPereai 














16 








!»■ 


VTmiri 














B Auriga- 












jg. 1, GBDiinoram... 




\ Aurigffi 












S MonowrotU . 


43- 




JGei.iinoruin... 










iT. 


L'PuppiB 


Jt. 


KOaiiiBMaj. ... 












8 CaiiUMin.... 




T C»ni. Min. ... 




TrCaniBMin.... 










iS, 




i7. 


UPuppiB 



33 +*7 41-3 



5 8 54 
5 »3 5» 

5 ^9 47 



+ 7 sS-4 
-14 57-8 
+ 3 Sr6 
+ 53 »Bvi 
- 4 46s 
+68 +4-4 
-(-]' 58-5 
+10 9-4 
+11 311 



6 3S 15 
6 51 +3 
6 57 57 


7 » 59 


7 -4 46 


7 iS S" 


7 ''S '3 


mil 

7 55 57 



+ 8 37-4 
+ 13 4'7 
+13 59-6 



B Cancri ■ 8 i 



N Veloruni.... 
•S Velormn .... 

RCsHni 

R Leo. Mfn. , 
K LeoniB .... 

I Cariiii 

V Leonis .... 

SCarini 

R Ureie Maj. . 
VHjdtw .... 
WLeoniii .... 

rOBrini 

ST«onis 

EtComi 



8 16 36 
8 19 49 
K 34 "8 

i li o 

8 4S 9 
8 50 36 
8 SO 44 



83. SMUBOB.. 

84. 1 T Virginia 
JtCorvi ,. 
B Orucia .. 
Y Vir 



T Urum Mb.J. 
BTipginis ... 

RMuai-io 

S TJrsBJ Mbj. 
D VirgiuiB .. 



W\ 



rginiB 



V Virgil 
RHydne . 
S Virginia . 



V Libra 

V Boolis 

T Triang. Auntr. 
T Libra 



+ 17 36-9 
-59 46-3 
+ '9 "S'J 
-46 59-8 



9 4f 








9 54 




10 37 




10 4- 








10 53 




;;s; 




11 14 




II 31 




■ I 3j 




"■ 35 44 


I! 35 








.1 48 




13 10 


40 






13 17 


34 






13 41 




'3 59 




.4 4 
14 9 
14 17 


45 


14 ■; 


;: 










■4 3^ 


,6 


'4 34 34 


14 49 


3' 






M 4 


48 



-69 34-4 
- 5 »7-S 
-18 4t)-lS 



+60 3-6 

+ 7 33'6 

+ 6. 39-8 



+40 y6 
- i 4ro 
->a +8-7 

-59 »S7 



4- 5 8*7 
+ 84 1""" 
-1-19 >9'S 



26 Mean Places of Variable Stars for 1 896-0. [No. 235. 

Mean Placet of Variable Stan for 1896-0 (coiiUnued). 



V Libre 

R Triang.AuBti 

U Corona 

B Libra 

BSerpeutia 

SConmm 

S' Libra 

X Libra 

WLibne 

U Libra 

ZLibiiB 

V Coronm 

B Serpen tis 

RLilnw 

B'Libne 

STriBiig.Aiuti 

X Herculis 

Z Scorpii 

R Earoulia 

X 8iW))ii .. .. 

W Scorpii 

B Scorpii 

SSoofoii 

W Opbiiicbi .. 

V Ophiaohi .. 

U liBraiiJiB 

i" Sonroii .. .. 

TOphiuohi 

8 Opbiuuhi .... 

B Ane 

WHwchHs 

y Hprouli« .... 
B DroconiB 

HHerculia 

B"Senrpii 

KOphiuohi 

U Opbiucbi 

Z Ophiuofai 

X aBgiCturii .. 

YOpbiuolii 

ZHerculiB 

W Sagittiirii .. 

THuroulifl 

YSagittarii 

T SerpentiB 

Da.Bitani .. 

X Opbiuchi 

BScuti 

.Pttvoois 

BLjr« 

R CorMi. AurtT 

R AquiJnt 

T SsgiUarii .. 
B Sugittarii .. 



g 15 +6 

8 n I* 

S 41 S6 

S 46 H 

8 46 .4 

8 52 ,0 

8 54 53 



-15 54- 

-16 56- 
-56 47 



S SogittArii,... 
ZSogiUarii.... 
TSagitIn .... 
U Aquilic . . . , 

KCjK-ii 

T'Cjgrn 

ti Vulpeuuls . 
X Aqiiils 

kCjs^ 

ij Aquilie 

K'Sagittarii . 
SSdgicis .... 

ZOj-gtii 

SCjgni 

K Cupcioomi . 

8 Aquilic 

W Oupricorjii. 
BSigitIa .... 
RDelphini.... 
u Cyp'i 

VCygni 

S Delphini .... 

XCjp.i 

TDelphini.... 
W Aquurii .... 

V Aquarii .... 
U Oapricorni , 
R^Cvgni 

V JWphini.... 
T Aqiiarit .... 
T Vulpeoutte . 

YCjgni 

R VulpotuliB . 

V Capricomi . 
X Cuprioomi . 

T Cephei 

T Oipricorni . 

V Capricorai . 

WCjgni 

S Cephei 

U'Cygni 

U Aquarii .... 
SPiiioiiAiut.. 

TPfgaBi 

S LnorrtO) .... 

1 Cepliui 

W Cepbai .... 
B LacertHi . .. 

RPegMi 

SPeg»«i 

R Aqiiurii . . . . 
VCefJwi 

V CflLi 

R Cnsnopeiffi . 



9 46 "9 
9 1-6 34 
9 47 II 
9 49 i8 



+49 45"» 
+ S7 ♦'■» 
-'+ 147 
+ 15 "8-7 
~iz ij-7 
+ 1654-6 

+ R 46 + 

+47 340 
+47 46-> 
+ >6 4»-9 
+ 35 '^-J 



20 42 15 


+44 »9'J 












+*7 5'-4 




+ 3+ 'fro 


" 59 46 


+13 H-6 










21 8 10 


+ 6S 4-. 


li 16 17 


-'5 359 








+ 44 54-6 


1, j6 J. 


+ 7K 94 


z, j7 a 


+ 5} S>-i 


11 57 4' 


-'7 77 


" SJ 49 




" J 49 




11 14 17 


+ 19 470 










>i J840 


+4" 4V'6 


11 SI 31 


-»o 539 


n ' >6 


XV^rt 




»3 J8 26 


->5 S'-6 


'3 5' 33 


+ 8z 367 






»3 S3 7 





1«96.] 



Variahk9 of Short Period. 
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VABIABLES OF SHOILT PEEIOD NOT OF THE ALGOL TrPE. 

(The No. after Star's Name refers to Catalogue on pp. 25-26.) 

. — The timee of minima only are giren ; the times of maxima may be found by adding the interra^ 

printed under the name of the star. 



)KOGBB. 41. 



May 

d h 
23 II 

June 
19 II 

July 
16 II 

Aug. 
12 II 



Sept. 

d h 
8 II 

Oct. 
5 " 

Nor. 

I II 
28 II 

Dec. 
25 II 



W V1B6IWIS 94 



(continued). 



Apr. 
d h 

^7 5 

May 

4 «a 

21 18 

June 

8 I 

»5 7 



July 

d h 

12 14 
29 20 

Aug. 
16 3 

Oct. 

6 22 

24 s 



Not. 

d h 
10 II 
27 18 

Dec. 
15 o 



illTNOB. 44. 

(5- o^) 

I May 



d h 
I 18 

ill 21 

'22 I 

June 



2 

12 



Sept. 

d h 
21 21 

Oct. 

2 I 
12 5 

9 



22 



XSagittar. 153. 

(2^ 2 1\) 

May 
d b 



Jan. 

d h 
^7 15 



Aug. 

* 3 
12 7 

22 10 



Nor. 



I 
II 
21 



12 
16 

20 



Dec. 



Sept. 
I 
11 



'4 
18 



I 

12 
22 

32 



23 

3 

7 
10 



Feb. 

3 15 
10 16 

17 16 

24 16 



Mar. 
2 16 



4 
II 

18 
^5 



»9 

20 
20 



[EGINTS 



94.1 



9 
16 

30 



17 
17 

18 



8- 5^) 

Feb. I Mar. . 



d h 

8 3 
15 10 



d h 
13 i& 
30 23 



Apr. 

: 6 18 
13 18 
20 18 
27 19 



June 

I 20 

8 20 

15 21 

22 21 
29 21 

July 

6 22 
13 22 

20 22 
27 .22 

Aug. 

3 23 
10 23 

17 23 
24 »i 



Sept. 
d "h 



I 

8 

IS 

22 

29 



o 
o 
o 
I 
I 



Oct. 

6 1 

13 I 

20 2 

27 2 

Nov. 



3 

10 

»7 
24 



2 

3 
3 



TOpHnjOHii54. 

(6* 6^) 



Jan. 

d h 

9 o 
26 3 



Feb, 



Dec, 



48 



4 
51 



12 
29 



6 
9 



Mar. 
17 12 



Apr. 

d h 

3 15 
20 18 

May 

7 21 

25 o 

June 

li ^ 
28 6 



July 
15 9 



Aug. 

d h 

I 12 

18 15 



Sept. 

4 18 
21 21 

Oct. 

9 o 

z6 •: 



WSA.GITTAR.156. 



Jan. 

d h 
26 5 

Feb. 

2 20 
10 10 

18 o 

25 14 

Mar. 



May 

d h 



3 
II 

»9 
26 



23 

»3 

3 
18 



4 
II 

»9 
26 



5 
'9 

9 

23 



June 
3 8 

10 22 
18 12 
26 3 



July 



Aug. 

d h 
25 21 

Sept. 
2 II 



10 

17 
25 



I 

16 

6 



Oct. 



2 

10 
18 

*5 



20 

10 

I 

15 



Apr. 

3 «4 
II 4 

18 18, 

»6 9I 



3 
II 

18 

26 



»7: 

7 
22 

12 



Nov. 

2 5 



Aug. 
3 



9 

1,7 
25 



20 

10 

o 



10 
18 



2" 
16 

7 



Dec. 
J «4 



TSagittar. 158. 



(1* 19^. 



) 



Jan. 

d h 
26 4 
31 23 

Feb. 
6 iS 



12 

7 



12 
iS 
24 1 
29 20 



Mar. 

6 
12 
18 



May 
d h 

9 3 
14 21 

20 

26 



16 
10 



June 



23 
29 



»4 

9 

4 
22 

17 



Apr. 



4 
10 
16 
21 



II 

6 
o 

19 



I 

6 

12 

18 
24 
30 



5 

23 
18 

12 

7 

2 



Aug. 

d h 
26 19 

Sept. 



XJSagittar. 160 



7 
/ 



[27 13 

May 
3 8 



July 

5 20 
II 15 

17 10 

23 4 
28 22 



Aug. 

3 17 

; II 

15 6 

21 I 



«3 
18 

24 

30 



14 
8 

3 
21 

16 

10 



Oct. 

6 
12 

i7 

^3 
29 



5 
o 

18 

»3 

7 



Not. 



4 
9 

21 

27 



2 
20 

9 
4 



Dec. 
2 23 



TTSagittar. 160. 



Jan. 
d h 



(2^ 23^) 

Mar. 
d h 



^4 
3» 



7 
I 



Feb. 

6 9 
13 13 

20 7 

27 I 



4 
11 

18 

25 
31 



19 
12 

6 

o 

18 



Apr. 



•7 



12 
6 



Apr. 

d h 
21 o 
27 i8 

May 

4 «» 

" 5 

17 23 

24 17 
31 II 



(confinued). 



June 

d h 

7 5 
13 23 

20 17 

27 10 

July 



Aug. 

d h 
6 22 

»3 15 

20 9 

27 3 

Sept 
2 21 



4 4 
10 22 9 15 

17 16 1 16 9 

24 10 1 23 3 

3' 4129 21 



Oct. 

d b 

6 14 

13 8 

20 2 
26 2C 

Not. 
2 14 

9 8 
16 2 



/3 IjTrm 164. 

(Max. 3* 5*. 

Secondary Min. 

6* II^ 
Max. 9'* 16^.) 



Jan. 

d h 

9 18 

22 16 

Feb. 

4 »4 

17 12 

Mar. 

I 10 

14 81 
27 6 

Apr. 

9 4 
22 2 



May 

d h 

5 o 
17 22 

30 20 

June 

12 18 
25 16 

July 

8 14 
21 12 

Aug. 

3 10 
16 8 
29 6 



Sept. 

d h 
It 4 
24 2 

Oct. 



7 





'9 


2a 


Nov. 


I 


20 


H 


17 


27 


»5 


Dec. 


10 


13 


2^ 


II 



28 Variables of Short Perixid. — Magnetic Elemmts, [No, 285. 



Yabiables of Short Pebiod (continued). 



V AQtJit^ 173. 



(2- 3".) 



Feb. 
d h 



6 

'3 

7 
Bfar. 

6 
6 

7 



5 

[2 

t6 



Apr. 
2 8 



9 

9 

10 

10 



9 

^3 
\o 

May 

7 II 
[4 12 



May 


d 


h 


21 


12 


28 


13 


June 


4 


13 


II 


14 


18 


15 


25 


15 


July 


2 


16 


9 


16 


16 


17 


»3 


18 


30 


18 


Aug. 


6 


19 


»3 


20 


20 


20 


27 


21 



Sept. 

d h 
3 »i 

10 22 

17 *3 
24 23 

Oct. 



2 

9 
16 

23 
30 



o 
o 
I 

2 
2 



Not. 

6 3 

13 3 

20 4 

»7 5 

Dec. 
4 5 



If Aquil^ 

(2d 9h ) 



Feb; 


Apr. 


d h 


d h 


7 20 
[5 


5 6 
12 10 


12 4 
'9 9 


19 14 
26 18 


Bfar. 

7 13 

4 17 
II 21 


May 

3 23 

II 3 

18 7 


^9 J 


25 II 



179. 

June 

d h 

I 16 

8 20 

16 o 

a3 4 
30 8 

July 

7 13 
14 17 

21 21 

29 I 



i/Aquilje 179 

{continued). 

Not. 

d b 
20 21 
28 I 



Aug. 


Oct. 


d h 


d h 


5 6 


I 16 


12 10 


8 20 


19 14 


16 


26 18 


*3 4 


Sept. 


30 8 


2 23 
10 3 


Not. 


17 7 


6 ,3 


24 II 


»3 17 



Deo. 

6 

10 



5 
12 



19 14 
26 18 



S Sagittjb 181. 



Jan. 

d h 
23 10 
3' 19 

Feb. 



(3* lo^) 

May 

d h 

II 9 

19 19 

28 4 



9 4 
17 13 

Mar. 

S 8 

17 

2 

II 



13 
22 

30 



Apr. 

7 21 
16 6 
24 15 

May 

3 o 



June 

5 13 
13 22 

22 7 

30 17 



July 

9 2 
17 II 

25 20 



Aug. 

3 5 

II 15 

20 o 

28 9 



Sept. 
d b 

S 18 

14 3 
22 13 

30 22 
Oct 



9 

17 
26 



7 
]6 



Not. 



3 II 
II 20 
20 5 
14 



28 



Dec. 
6 
>5 



23 
8 



X Ctgwi 192. 

(6- i9h.) 

Sept 

d b 

2 17 

19 3 

Oct. 

5 li 
21 21 

Not. 

7 7 
23 16 

Dec. 
10 I 
26 II 

T ViriiPBO, 200. 



Jan. 


May 


d b 


d b 


17 7 


II 




27 9 


Feb. 




2 16 


June 


19 I 


12 19 




29 4 


Mar. 




6 II 


July 


22 20 


15 13 




31 23 


Apr. 




8 5 


Aug. 


24 15 


17 8 



(■" 7".) 



Jan. 
d b 

I 18 

6 S 
10 15 

15 i 
19 12 

23 22 

28 9 

Feb. 
I 19 
6 6 
10 16 

15 3 



19 
24 

28 



13 

o 

10 



Mar. 
3 »i 
7 



8 



Mar. I 


d 


b 


12 


18 


17 


4 


21 


15 


26 


I 


30 


12 


Apr. 


3 


22 


8 


8 


12 


19 


<7 


5 


21 


16 


26 


2 


30 


13 


May 


4 


23 


9 


10 


13 


20 


18 


6 



May 
d b 

17 

4 

14 



22 

27 

31 



June 

5 I 
9 II 

13 21 

18 8 

22 18 

^7 5 

July 

I 15 

6 2 

10 12 

14 23 

19 9 

23 20 
28 6 



T VlTLPBC. 200 

(continued). 



Aug. 

d b 

I 

6 
10 

15 

19 

^3 
28 



17 
3 

14 

o 

II 
21 

7 



Sept. 
I 18 
6 4 

10 15 

15 I 
19 12 



Sept 


d 


b 


i3 


22 


28 


9 


Oct 


2 


19 


7 


6 


II 


16 


16 


3 


20 


13 


25 





29 


10 


Not. 


2 


20 


7 


7 



Not. 
d b 



II 
16 

20 

*S 

^9 



17 
4 

14 
I 

II 



Dec. 
22 
8 



3 
8 



12 

17 
21 
26 
30 



19 

5 
16 

2 
13 



3 Cephei 215. 



3 
8 



Jan. 
d b 

3 
12 

13 21 

19 5 

24 14 

29 23 

Feb. 
4 8 
9 17 

15 I 

20 10 

25 19 

Mar. 
2 4 
7 12 

12 21 
18 6 

13 15 



(1* isK 

Mar. 

d h 

29 o 



) 



Apr. 
3 8 
8 17 
14 2 
19 II 
24 20 
30 4 

May 

5 13 
10 22 

16 7 

21 16 

27 o 

June 

I 9 

6 18 



Juue 
d b 



12 

17 
22 

28 



3 
12 

20 
5 



July 

3 '4 
8 23 

14 7 

19 16 

25 I 

30 10 

Aug. 

4 19 
10 3 

15 12 

20 21 
26 6 

31 IS 



i Cephei 21 

(continued). 



Sept 


Oct 


d b 


d h 


5 »3 
II 8 

16 17 

22 2 

27 11 


13 «3 

18 22 

24 6 
29 15 


Oct 


Not. 
4 


2 19 
8 4 


9 9 
14 18 



c 

2< 

2; 

3* 

1 

i 

1: 
U 

2: 

2' 



W Cephei 2 



s 

c 



i< 

2: 

2i 

( 
i 

II 

i: 
2^ 

3< 



13 
li 

2< 

I 



2i 





(3- 0^.) 


Jan* 


May 


d b 


d b 


i '9 


3 3 


8 5 


9 '3 


14 16 


16 I 


21 2 


22 12 


27 12 


28 22 


Feb. 


June 


2 23 


4 8 


9 10 


10 19 


15 21 


17 5 


22 7 


23 16 


28 17 


30 2 


Mar. 


July 


6 4 


6 12 


12 14 


13 


19 2 


19 11 


25 12 


25 22 


31 22 






Aug. 


Apr. 


I 8 


7 9 


7 18 


13 19 


14 S 


20 7 


20 15 


26 17 


27 2 



Magnetic Elements, Eotax Obsebyatoby, Gbeenitigh. 

Year. Declination. Horizontal force. Dip. 

_ o I o # 

1870, obserTcd 19 53 west. 0*1782 67 52 

1880, ,, 18 33 „ 0*1804 67 36 

1890, „ 17 29 „ 0-1823 67 »3 

1896, inferred 16 52 „ 0*1833 67 14 

Tbe borizontal force is giTen in 0. G. S. measora. 
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MINIMA OF VAEIABLB STAES OF THE ALGOL TYPE, 

(The figures following star's name are the Nob. in Catalogue, pp. 25-26.) 



U Cephei 7 *. 

(2* ii*» 50"*.) 



d 

2 

7 
12 

17 
22 

27 



Jan. 

h m 

H 5 

M 45 
13 24 

13 3 
12 42 

12 21 



1 
6 
II 
16 
21 
26 



Feb. 

12 I 
II 40 
II 19 
10 58 
10 39 
10 17 



2 

7 
12 

17 

22 

27 



March. 
9 56 



9 

9 
8 

8 

8 



35 

53 

33 
12 



April. 



I 
6 
JJ 
16 
21 
26 



7 

7 

7 
6 

6 

6 



51 
30 

9 

49 
28 

7 



May. 



I 

6 

II 

16 

21 
26 

3» 



5 
5 

5 
4 

4 
4 
3 



46 

25 

5 
44 

^3 

2 

41 



June. 



5 
10 

'5 

ao 

»5 

SO 

* 



3 

3 

2 

2 
I 
I 



20 
o 

39 
18 

57 
36 



July. 

d h m 
I 

o 
o 
o 

*3 
23 



5 

10 

*5 

20 

24 
29 



16 

55 
34 
13 
5» 
3» 



August. 
II 



3 
8 

18 

»3 
28 



^3 
22 

22 

22 
21 
21 



50 
29 

8 

47 
27 



Sept. 

2 21 6 

7 io 45 
12 20 24 
17 20 3 
22 19 42 
27 19 22 



2 

7 
12 

»7 
22 

17 



Oct 

19 
18 

18 

17 
17 
17 



I 

40 

»9 
58 

37 
»7 



I 
6 
II 
16 
21 
26 



Nov. 

16 
16 
16 

15 
»5 

»5 



56 

35 

«4 

53 

3* 
12 



I 

6 

II 

16 
21 
16 

31 



Bee. 

H 
14 

H 
13 
>3 
>3 



51 

30 

9 
48 

27 

6 



12 46 



Algol 20*. 

49"*.) 



(a«i 2o*» >• ""» 



Jan. 

d h 
43 



17 
II 

4 
22 

16 



m 
56 

34 
II 

49 

27 

5 



2 
8 

14 

20 

45 
31 

Feb. 
6 9 43 

3 20 
20 58 
14 36 

8 14 



12 

17 
23 

29 



March. 

6 

II 

17 
23 

19 



» 5> 
19 29 

13 7 
6 45 

O 22 

April. 

3 18 o 

9 " 
>5 5 

20 22 
26 16 

June. 

49 

27 

July. 

4 12 5 

5 44 
23 20 

16 58 

10 36 



38 
16 

54 
3* 



13 
28 



o 
18 



10 

'5 
21 

17 



August. 

d h 

4 
21 

15 
9 



2 
7 

»3 
19 
a5 
30 



m 

'3 

5> 

^9 

7 
2 45 

20 22 



5 
II 

17 
22 
28 



Sept. 

7 
1 

18 

12 



o 

38 
16 

53 
3> 



Oct. 
4 6 



9 

>5 
21 

27 



9 

^3 47 
17 24 

II 2 

4 40 



Nov. 
I 22 18 
7 15 56 

'3 9 33 
19 3 11 

24 20 49 
30 14 27 

Dec. 
684 

12 I 42 
17 19 20 
23 12 58 

*9 6 35 



A Tauri 23 *. 

(3d 22»» 52".) 



Jan. 
d h 



2 
10 
18 
26 



8 
6 

4 

2 

Feb. 



in 

59 

43 

27 

12 



2 

10 
18 
26 



23 
21 



56 

4' 
19 25 

17 9 



March. 

d h in 
5 H 54 



»3 
21 

29 



12 38 
10 23 

7 



8 



July. 



6 

14 
21 

29 
the 



3 
I 

23 

21 



^2 
36 
21 

5 



X Tauri 23 * 



August. 

d h m 

6 18 50 

14 16 34 

22 14 18 

30 12 3 



Sept. 



7 
»5 
43 



9 

7 
5 

Oct. 
3 



47 

3a 
16 



o 
o 45 



Oct 

d h m 
16 22 29 
24 20 14 



Nov. 



I 

9 

17 

45 



»7 

'5 

'3 
II 



58 
42 

27 

II 



3 
II 

»9 

*7 



Dec. 

8 56 
6 40 

4 24 
2 9 



E Canis Maj. 48t. 

h l6"». 

3» 
Jan. 
d h 



ri = i«' 3>» i6"». 1 
[2=2 6 31 J 



5 
8 



m 

o 20 

10 8 

19 55 
12 5 42 

15 15 30 
19 I 17 

22 II 4 

25 20 51 

29 6 39 



Feb. 

16 26 

2 13 
12 I 

21 48 

7 35 

17 »3 

3 10 

la 57 

22 44 



5 

8 

II 

22 

»5 
28 



March. 



3 
6 



8 

18 
10 4 

"3 '3 



32 

'9 

6 

54 



March. 

d h m 

23 41 

9 28 

19 16 

5 3 

14 50 



16 

20 

27 
30 



April. 



3 
6 

9 

»3 
16 

20 

*3 
26 

30 



37 

10 25 

20 12 

5 59 
15 47 

1 34 

11 21 

21 9 

6 56 



May. 

3 16 43[ 

7 2 30 

10 12 18 

13 22 5 

17 7 5» 
20 17 40 
24 3 27 
27 13 14 



Alternate minima onlv are given ; the others can be readily found by 
ad^uu; the interval under the name of the star, 
t Every tliird minimum only. 
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Variabh Bturs. 



[No. M5, 



Minima of Variable Stare of the Algol Type (continued). 

XT CoBOirjB 117 * 
(contimMsd), 



E CAJfTtB Maj. 48t 

(continued). 



Sept. 

d h m 
396 

6 18 53 
10 4 41 

13 14 28 
17 o 15 

20 10 2 

23 19 50 

^7 5 37 

30 15 24 

Oct 

4 I 12 

7 10 59 
10 20 46 

14 6 34 
17 16 21 

21 2 8 

24 II 55 
27 21 43 

31 7 30 



Nov. 
d h m 

3 »7 17 

7 3 5 

10 12 52 

13 22 39 

17 8 »7 

20 18 14 

24 4 I 

27 13 48 

30 23 36 

Dec. 

4 9 *3 
7 19 10 

11 4 58 

H 14 45 

18 0^32 

21 10 20 
24 20 7 

28 5 54 

31 »5 41 



S CAJSfCBl 63. 



Jan. 

d h m 

8 17 6 

18 4 44 

27 16 22 

Eeb. 

6 3 59 

15 15 37 
*5 3 15 

March. 

5 *4 53 
15 2 30 

H 14 8 

April. 

3 I 46 
1» 13 H 
22 I I 

May. 

I 12 39 
II o 17 
20 II 55 
29 23 32 

Jime. 
8 II 10 



June. 

d h m 
17 22 48 

27 10 26 

July. 

6 22 3 
16 9 41 

25 21 19 

Sept. 

I 1^ so 
II 7 28 
20 19 5 
30 6 43 

Oct. 
9 18 21 

'9 5 59 

28 17 36 

Not. 

7 5 H 
16 16 52 

26 4 30 

Deo. 
5 16 7 

»5 3 45 

24 15 23 



5 LlBBJE 112*. 
(2« 7*' 51".) 



Jan. 
d h m 

» 13 43 

7 5 26 

11 21 8 

16 12 51 

ii 4 34 

25 20 17 

30 12 o 

Feb. 

4 3 42 

8 19 »5 
13 II 8 
18 2 51 

22 18 33 
27 10 16 

March. 

3 « 59 

7 17 4* 

12 9 24 

17 I 7 
21 16 50 

26 8 33 

31 o 15 

April. 

4 IS 58 

9 7 4« 

13 23 24 

18 IS 6 

23 6 49 

27 22 32 

3iay. 

2 14 IS 

7 5 57 
II 21 40 

16 13 23 
21 s 6 

2S 20 49 
30 12 31 



June. 

d h m 

4 4 14 

8 19 S7 

13 II 40 

18 3 22 

22 19 s 
27 10 48 
29 18 39 

July. 

4 10 22 

9*5 
13 17 48 

18 9 30 

23 I 13 
27 16 s6 

August. 

1 8 39 

6 o 21 
10 16 4 

15 7 47 

19 23 30 

24 IS 12 

29 6 5S 

2 22 38 

7 H ai 
12 6 3 

16 21 46 
21 13 29 
26 s '* 

Dec 

2 17 2 

7 « 44 
12 o 27 

16 16 10 

*i 7 53 

25 *3 35 

30 IS 18 



U COEOKJB 117* 
(3* 10^ s»" ) 



Jan. 

d h m 

2 12 16 

9 9 58 

16 7 41 

»3 5 *3 

30 3 5 



Feb. 

d h m 
6 o 47 

12 22- 29 
19 20 II 

26 17 S3 



March, 
d h m 

4 15 35 

11 13 17 

18 10 S9 

25 8 41 

ApriL 

I 6 23 

846 

IS I 48 

21 23 30 
28 21 12 

May. 

5 18 54 

12 16 36 

19 14 18 

26 12 o 

June. 



9 
16 

*S 
30 



9 4* 
7 H 
5 6 
2 48 
o 30 

July. 
6 22 13 

13 19 55 

20 17 37 

27 15 19 



August, 
d h m 

3 n » 
10 10 43 

17 8 2S 

24 6 7 

31 3 49 

Sept. 

7 * 3» 
13 23 13 

20 20 S5 

27 18 38 

Oct. 

4 16 21 

" 14 3 

18 II 4S 

25 9 »7 

Nov. 

I 7 9 

8 4 51 

15 * 33 
22 o IS 

28 21 S7 

Dec. 

5 19 39 
12 17 21 

19 15 3 

26 12 4S 



F 0PHITJCHIl5lt 



i 



[3 = 2 

Jan. 

d h m 
I 18 33 

3 4 

II 34 
II 20 s 
15 4 1^ 
18 13 7 
21 21 38 
25 6 9 
28 14 40 
31 23 10 
Feb. 

4 7 41 
7 16 12 

II o 43 
14 9 '4 



=o'»2o'' 8«» 



} 



16 16 
iz 23 

Feb. 
d h m 

J7 »7 45 

21 2 16 

24 10 47 

27 19 17 

March. 

» 3 48 

5 " »9 

8 20 $0 

12 s 2' 
IS 13 5» 
18 22 23 

22 6 S3 

»S 15 *4 

28 23 55 



* Alternate minima only are given ; the •tbers cm be readily found by 
Adding the interval under the name of the star. 
t Every third minimum only. 
/ Ereij fourth minimum only. 
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Minima of VariabU JStat's of the Algol Type (continued). 



U Ophiuohi 151 J 

(continued). 

April. 

d h m 
I S 26 

4 16 57 

8 I 28 
II o 59 
14 18 30 
18 3 o 
21 II 31 
24 20 2 
28 4 33 



May. 

I 13 4 
4 21 35 
8 6 6 
II 14 36 
14 23 7 
18 7 38 
21 16 9 
25 o 40 
28 9 II 
31 17 42 

Jane. 
4 2 13 
7 10 43 
10 19 14 

H 3 45 
17 12 16 

20 20 47 
24 5 18 
27 13 49 
30 22 20 

July. 
4 6 50 

7 15 211 
10 23 52 

14 8 23 



July. 

d h m 
17 16 54 

21 I 25 
24 9 56 
27 18 27 
31 a 57 

August. 

3 II 28 

6 19 59 

10 4 30 

16 21 32 
20 6 3 

^3 H 34 
26 23 4 

30 7 35 

Sept. 

2 16 6 

6 o 37 

998 
12 17 39 

16 2 10 

19 10 41 

22 19 II 
26 3 42 
29 IX 13 

Oct 

2 20 44 
6 5 IS 

9 13 4^ 
12 22 17 

16 6 48 

19 15 18 

22 23 49 

26 8 20 

29 16 51 



Y Ctghi 201 J. 

{! = !»» 2«»48»1 
a=a a3 55 > 
3=4 » 43 J 



Jan. 

d h m 

» 13 37 
8 13 27 

H 13 17 
20 13 7 

26 12 57 



Feb. 

d h m 

I 12 47 

7 12 36 

13 12 26 

19 12 16 

25 « 6 



t" CrGNi 201 J 

August. 

d h 

7 



March. 

d h m 

2 II 56 

8 II 46 

14 II 35 

20 II 25 

26 II 15 

April. 

I II 5 

7 10 55 
13 10 45 

19 10 34 

25 10 24 



May. 



I 
7 
13 
>9 
»5 
3> 



10 14 
10 4 

9 54 
9 44 
9 34 
9 a3 



June. 



6 
12 
18 

*4 
30 



9 13 
9 3 
8 53 
8 43 
8 33 



12 

18 

»4 

30 



July. 

6 8 22 
8 12 
8 2 
7 5» 
7 4» 



5 
II 

17 

23 

29 



7 

7 

7 
6 



m 

3* 
21 

IX 

I 

51 



Sept. 



4 
10 

16 

22 

28 



641 
6 31 
6 zo 
6 10 
6 o 



4 
10 

16 

22 

28 



Got. 

5 
5 

5 
5 

5 



50 
40 

30 

19 
9 



Nov. 



3 

9 

15 
21 

27 



4 59 

4 49 

4 39 
4 29 

4 >9 



3 

9 

15 
21 

27. 



Dec. 

4 
3 
3 
3 
3 



8 

58 

48 

38 
28 



S Ajsrrum 68 §. 



Jan. 

d k m 

I 3 44 

4 9 3* 

7 15 20 

10 21 8 
14 2 56 

17 8 44 
20 14 32 
23 20 20 
27 2 8 
30 7 56 



Pell. 

d h m 

13 44 
19 32 

X 20 

7 8 

la 56 

18 44 

o 32 

6 20 



2 

5 

9 
12 

15 

18 

22 



a5 

28 12 8 



S ANTLIiB 68 § 

{continued). 



March. 

d h m 
2 17 56 

5 13 44 

9 5 3* 

12 II 20 

15 »7 8 

18 22 56 
22 4 44 
25 10 32 
28 16 20 
31 22 8 

April. 

4 3 56 

7 9 44 
10 15 32 

13 21 20 
17 3 8 
20 8 56 
23 14 44 
26 20 32 
30 2 20 



3 
6 

9 

13 
16 



May. 

8 8 

13 56 
19 44 

I 3* 

7 20 

19 13 8 
22 18 56 

26 o 44 

29 6 32 

Jane. 

I 12 20 
4 18 8 

7 »3 56 
" 5 44 
14 II 32 
17 17 20 

20 23 8 
24 4 56 

27 10 44 

30 16 32 

July. 

3 22 20 

7 4 8 
10 9 56 



July. 

d h m 

13 '5 44 

16 21 32 

20 3 20 
23 9 8 
26 14 56 

DOplf. 

3 i» 32 

6 18 20 

10 o 8 

13 5 56 

16 II 44 

19 17 32 
22 23 20 
26 5 8 

29 10 56 

Oct. 

2 16 44 

5 2» 3» 
9 4 20 

12 10 8 

15 15 56 
x8 21 44 

22 3 32 

25 9 20 

28 15 8 
31 20 56 

NOF. 

4 2 44 

7 8 32 
10 14 20 

13 20 8 

17 I 56 

20 7 44 

23 13 32 

26 19 20 

30 I 8 

Dec. 

3 6 56 

6 12 44 
9 18 32 

13 o 20 

16 6 8 
19 XI 56 
22 17 44 
25 23 32 

29 5 20 



■r 



1 Every fourth minimiun only. .r 

^ 9 Bvery tenth minimum only ; the others may be found by adding the mul- 
tiplee of period in the following table :— 



P. 


h m 


P, 


d h m 


1 
P. 


d h m 


I 


7 47 


4 


I 7 7 


I . 


2 6 28 


2 


IS 34 


1 


I H 54 


2 14 14 


3 


23 20 


I 22 41 


9 


2 22 K 



32 



Variable Stars. 



[No. 235. 



MAXIMA AND MINIMA OF VABIABLE STAHS. 

The No. refers to Catalogue on pp. 25-26 ; M signifies maximum ; m, minimum 



d 
1 

2 
4 



January. 
No. 
171 M 
102 M 
122 M 
183 m 

133 M 

89 m 

49 M 
6M 

203 M 

88 M 

222 M 

208 M 

50 m 

74^ 
27 M 

34 M 

159 M 

178 M 

138 M 

24 M 

19 m 

78 fn 

176 M 

118M 

14 m 

45 ^ 
50 M 

109 m 

195 m 

165 m 

211 M 

131 M 

197 M 

129 M 

54 m 

162 972 



8 
12 






16 

17 

23 

24 
26 



a7 
28 

29 



30 
31 



February. 



d 
20 
22 



February 
(con.). 
No. 
104 M 

99 m 
141 M 

25 M 

50 m 
200 m 

96 M 
176 m 
221 m 

47 M 
III M 

18 m 

43 ^ 



^3 
24 

26 

27 



28 
29 



March. 



29 m 
189 m 
210 7» 
187 M 
131 m 

208 972 

162 M 

65 M 

74 m 

37 M 

157 M 

214 M 

196 M 

185 972 

167 M 

106 M 
89 M 
13M 

165 m 

121 M 

120 M 

22 M 

219 m 
24 m 

3 971 
206 971 

32 M 

220 M 

74 M 

107 M 

175 971 

176 M 

140 771 

17 m 
128 M 
16 m 
ifU 
II M 

122 972 
35 ^ 



5 

6 



8 
9 

II 

12 
13 

>4 

16 

17 

18 
20 
21 



22 



^3 

15 
27 



28 
31 



April. 

2 \ 20 m 

3 104 m 

[3^ m 



d 

4 

5 
6 



8 

10 
II 



12 

'3 
14 



15 
16 

'7 
'9 
23 
24 



*5 



26 
28 
29 
30 



April 

(C09l.). 

No. 
217 M 
115 M 
55 M 
39 M 
loi M 
165 M 

33 ^ 

50 972 

77 M 

5 972 

74 ^ 

92 972 

162 972 

105 97? 

102 97? 

182 972 

152 M 
161 M 

II4 972 
169 972 

204 M 

139 W 

28 M 

118 772 

71 M 
14 M 

108 972 
187 972 

81 M 

1-6 M 

50 M 
74 M 
191 M 
224 97? 
165 m 
131 M 



6 

lO 

12 
13 

•4 

»5 
16 



17 






'9 
20 

21 

22( 



May. 
145 M 

176 972 

206 M 

66 972 
174 972 

10 972 
IC9 M 

187 M 

127 972 

180 M 

47 W2 
87 M 
76 M 

74 ^ 

126 M 

162 M 

2M 

208 M 

148 M 

19 M 

199 M 

I m 



d 
22 

»3 
24 



*5 
26 

27 
28 

29 



30 
3* 



May 

(C092.). 

No. 

185 M 

50 972 

165 M 
45 M 

III 972 

207 M 
4M 

51 972 

119 M 

222 972 
49 ^ 

183 M 
195 M 
170 M 

186 M 
89 m 
29 M 
97 M 

176 M 

59 w 

74 M 

31 M 



June. 



I 

2 



7 
9 

10 



12 

>3 

14 

15 
16 

17 
20 

21 



22 
24 
26 



88 972 
131 972 

136 M 

157 972 

213 M 

197 972 

24 M 

172 972 
26 972 

16 M 

54 M 
91 M 

137 M 
50 M 

6 972 

191 M 
102 M 
203 M 

II 972 

123 M 
194 M 

147 772 

134 M 
122 M 

165 972 

74 «* 
104 M 

162 972 

124 M 
95 M 

53 w 

135 M 

18 M 
202 M 



30 1 



•1 


Fuly. 


August 


October 


November. 


d 


[No. 


{conX 


icon.). 


icon.). 


I 


82 M 


d 


No. 


d 


No. 


d 


No. 


2 


150 M 


16 


32 972 


5 


50 972 


16 


191 27» 




81 972 


17 


29 972 




147 M 


17 


120 m 


4 


188 972 




12 972 




162 M 




126 m 




187 972 




34 W2 


7 


145 972 


18 


to2 M 


5 


IIO M 


'9 


105 M 


8 


49 M 




198 M 




74 M 


20 


157 M 




6M 


»9 


204 M 




. 8M 




84 M 




127 M 




54 »» 


6 


22 772 


21 


5P 972 


II 


i6(;M 




16 M 


7 


50 972 




194 972 




76 M 




183 m 




197 M 


22 


III M 




22 M 




50 971 


8 


92 M 


24 


221 M 


12 


96 ill 


21 


38 972 




36 M 




212 M 




211 M 




133 M 




98 M 


*5 


25 977 




176 M 




187 972 


9 


165 M 




165 M 




40 M 


22 


208 971 


10 


176 97/ 


28 


35 M 


'3 


184 M 




19 972 




64 M 


29 


74 m 


f6 


185 M 




176 m 


II 


177 M 


31 


162 m 




189 M 




74 M 




75 M 






224 M 


26 


180 971 


12 


47 M 


September. 


18 


74 M 




47 M 


13 


197 M 


2 


5M 


19 


148 972 




165 M 




9 972 




131 972 


20 


104 M 


27 


122 M 


'4 


208 972 


4 


178 972 


21 


89 972 


28 


172 972 




15 972 


5 


219 M 




223 M 


30 


I2CM 


16 


143 M 


6 


167 972 




161 972 




17 
'9 


76 972 
13 972 


7 
8 


109 972 
122 972 


23 


II M 

50 M 


December. 


20 


187 M 




50 M 




77 ^ 


I 


188 M 


21 


43 M 




140 M 


24 


121 M 


2 


58 M 


25 


50 M 


10 


59 M 




37 ^ 




150 972 




205 972 




202 972 




24 M 




104 97t 




46 972 




16 972 




10 972 




137 M 




74 972 




135 m 


2S 


78 M 


4 


33 M 




I7M 


12 


220 M 


27 


14 M 




131 m 


26 


162 M 




187 972 




zio M 


7 


46 BC 




loM 


13 


74 M 




3M 




50 M 


27 


209 97* 


14 


199 972 


28 


118 972 




187 M 




14 972 


15 


57 M 




21 M 


8 


114 m 


28 


I18M 




207 972 


29 


iM 


9 


26 m 




II4M 


16 


176 972 


3> 


142 M 


10 


138 M 


29 


132 M 




52 M 




11 


79 M 


30 


58 972 

108 M 


17 
18 


88 M 
218 M 


November. 


12 


199 M 
32 M 






165 972 


I 


39 972 




74 «» 


August. 


»9 


102 972 




129 M 


»3 


76 m 


I 


131 M 




169 M 




131 M 


15 


162 M 


2 


165 972 


14 


91 97? 


2 


30 M 


16 


208 M 




104 972 




87 972 


3 


15M 




53 M 


3 


72 M 


»5 


2o8 M 


4 


165 972 




107 M 




107 m 


26 


170 ni 




92 972 


17 


109 M 


4 


100 M 




186 972 




51 M 


18 


87 M 


5 


185 972 


^7 


47 w 




81 M 


'9 


176 M 




89 M 




149 M 


7 


74 »» 


20 


165 m 


6 


176 M 




195 972 


10 


162 972 




159 M 




61 M 


28 


187 M 


II 


202 M 


21 


65 M 


/ 


73 972 




175 ^ 


12 


190 972 


22 


1.S6M 




24 972 


29 


71 972 


14 


157 m 


26 


r97M 


8 


172 M 


30 


205 M 




29 M 


*7 


24 m 


9 


74 M 


^x « 


16 


203 M 




74 M 


10 


99 M 


October. 




197 772 


28 


89 M 




214 M 


I 


174 M 




18 472 


29 


73 M 


H 


26 M 


3 


74 w 




17 m 


30 


185 m 


»S 


\l%2^ 


\^ 


V-i^U 


i 


HI 91 


3* 


13 M 



1896,] 



Double Stars. 
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DOUBLE STAES. 



No. 



I. 
a. 

3- 

4- 

5- 
6. 

7. 
8. 

9- 

lO. 

II. 

12. 

13- 

14. 

15- 
16. 

17. 
18. 

19. 
20. 
21. 
22. 

13. 
24. 

25. 

26. 

27. 

28. 

29. 

30- 

31- 

3*- 

33- 

34- 

35- 
36. 

37. 
38. 

39- 

40. 

41. 
42. 

43- 
44. 

45- 
46. 

47- 
48. 

49. 

50. 

5'- 

5a- 
53- 
54- 

55- 

56. 

57. 
58. 



Star's name. 



S 3062 

213 

02 12, X Cassiop. . 

OS 18 

/3 866 

2 60, 11 Cassiop. . 

OS 20, 66 Piscium 

S 73, 36 Andromedae . 

S 113, 42 Ccti .., 

S 138 

p Eridani 

Si8s 

S 202, a Piscium 

S 205, y Androm. AB. 

S 208, 10 A'"ieti8 

S 262, t Cassiop. AB . 

S 333, 9 Arietis 

OS 50 

2367 

S 412, 7 Tauri 

S422 

2425 

S460 

S 511 

S 5 18, o» Eridani 

OS 79, 55 Tauri 

2535 

257a 

OS 98, t Ononis 

S 742, 380 Tauri 

2749 

293* 

2945 

S 948, 12 Lynds AB . 

OS 159, 15 Lyncis ... 

S 982, 38 Geminor. ... 

S 1037 

OS 170 

S 1066, i Gkminor. ... 

2 1074 

|2 1093 

S mo, Castor 

OS 182 

S 1187 

S 1 196, t Cancri AB 

AC 
BC 

/5 205 . 

S 1263 

S 1273, 6 Hydras 

S 3121 

21338 

OS 201 

S 1348 

2 1356, « Leonis 

2 1417 

OS 215, P. X. 2^ 

S 1424, y LeoniB 

21457 

02 224 

TOL.XIX. 



n 



»» 



n 



a 



KA. 
1900. 



o 
o 
o 
o 
o 
o 
o 
o 
I 
I 
I 
I 
I 
I 
I 

2 
2 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

5 

5 

5 
6 

6 

6 

6 

6 

7 

7 

7 

7 

7 

7 

7 
8 

8 



8 
8 
8 

9 

9 

9 

9 

9 
10 

10 

10 

10 

10 



m 

0-9 
io*3 
26*4 

37*a 
391 

43 'o 
49-2 

50*1 

H*3 
30-8 

357 
51-8 

56-8 

57-8 

57*9 

20'8 

53-5 

1*5 

8-3 
28-5 

31-8 

33-8 

53*a 

9*5 
io*6 

14*2 

177 
Z^'^ 

a*4 
30*4 
309 

28-5 

33*3 

37*3 
48*6 

49-0 

6-6 

12*2 
14-1 

15*4 

227 

28-2 

47*4 
3'^ 
6-4 



288 
38-6 

41*5 
11*9 

147 
180 
19-3 

»3*i 

9*5 
10*9 

H-4 

33*5 

3rs\ 



Dec 
1900. 



3 

7 
o 

I 
17 



O i 

+57 5^ 
+76 24 

+53 58 
+ 3 36 
+42 34 
+57 17 
+ 18 29 
+ 23 2 

— I 

+ 7 
-56 

+75 

4- 2 

+41 51 

+*5 27 
+66 53 

+20 56 

+ 71 4 
+ o 22 
+24 8 
+ o 16 
+23 42 
+80 25 

+ 58 33 

- 7 49 
+ 16 17 

4-11 9 

+26 44 

+8 22 

-i-21 56 

+26 53 

+ 14 49 

+41 4 
+59 33 
+58 33 
4-13 18 
+27 24 
+ 9 29 

4-22 10 

+ o 36 

+ 50 12 

4-32 7 

+ 3 39 

4-3* 31 

+ 17 59 



—24 16 

+42 4 
+ 6 50 

4"a9 o 

+ 38 37 
4-28 20 

+ 6 58 

+ 9 30 
+ 19 40 
+ 18 15 
4-20 22 
4- 6 16 
+ 9 22 



Mag. 



6^ 

6i 

6* 

7i 

9 

3* 
6 

6 

7 
6 

7 

4 

2i 

6* 

4i 
54 

7 

li 
64 
6 

7i 
6 

7 
84 

64 

/ 
6 

54 

7 

64 
8 

7 
6 

5 

54 

7 

7 

3 

74 
8 

2 

84 

7 

54 

54 

74 

7 

74 

4 

74 

7 

7 

7 

5 
8 

6 



Pos.- 

angle. 



o 

332-9 

87-3 

154*9 
127*2 

696 

202'9 

3289 

15-8 

3497 
216*8 

226*6 

29*9 

322*8 

63*2 

467 
253-3 

203*9 

205*9 

230-7 
213*2 

2449 
92*7 

43*8 

273*3 
97-4 
87*9 

330-5 
201*9 
188*6 
258-8 
167*4 
328-1 
269*0 
121*9 

7-5 
160-7 

306*9 

112-4 

206*8 

137-4 
135*6 

225*0 

31*3 

45-8 

21*9 

117-1 

127-9 
252-6 

20*6 
231-4 
190-5 

1657 
223*3 

3*95 
108*4 

2577 
209*0 

114-2 
316-3 

321-4 



Dis- 
tance. 



ij 

1*86 
0*97 
0*30 

1*47 
1*39 

4-65 
0*36 

1*41 

1*68 

1*66 

7-02 

1*31 

3-03 
10-33 

1*71 

2*27 

1*44 

1*27 
0-66 
0*45 
6*25 
3-00 
0-96 
0*39 
2-48 
0*38 
2*07 

3-23 
105 

3*50 
1*14 

2'34 

0-54 
1*48 

0*81 

677 
1*07 

0*74 

7-37 
0*58 

0*72 

6-17 

1-19 

2-17 

1-20 

5-10 

5*59 
0*3 

5**42 
3-68 

065 
1*52 
1*40 
r6i 
0*72 
2*56 
i-oi 

3-64 
0*96 



\ *^"^'' \ 



Epoch. 
1890 4-. 



4-64 
3*oo 

3*03 
4-83 

1*83 

5*72 

4-85 
4*88 
4'88 
3*86 
2*92 
1*66 
2-74 
5*88 
0-03 
4-14 

4*03 
3*21 

0*10 

5-05 
3*09 
4*19 

3*21 

0*94 
1-78 
0*67 
5*06 

3*13 

3*17 
516 

3-15 
318 

3*24 
3*21 
1-09 

3-21 
3-24 

3-15 
3-21 

5>9 
1*20 

5*27 
5-19 
3*15 
5*23 
5-23 
5*23 

3*20 

5*30 
5-23 
5*23 
3*28 

5-31 

5*31 
5*19 

2-29 

5*24 
5*23 



•a 
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Double Stars. 



[No. 235. 



Double Stabs (continued). 



No. 



6i. 
62. 
63. 

64. 
65. 
66. 

67. 
68. 
69. 

70. 

71- 
72. 

73- 

74- 

75- 
76. 

77- 
78. 

79- 
80. 

81. 

82. 

83. 

84. 
85. 
86. 

87. 
88. 

89. 
90. 
91. 
92. 

93- 
94. 

95- 
96. 

97. 
98. 

99- 
100. 

101. 

102. 

103. 

104. 

105. 

106. 

107. 

108. 

109. 

no. 

III. 

112. 

113. 
114. 

I115. 



Star's name. 



02 229 

2 1523, K UreoB Maj. . 
2 1536, I Leonis 

02235 

2 1606 .. 

2 1647, 191 Virginia... 
2 1670, 7 Virginia ... 

2 1687, 35 Comae 

2 1728, 42 Oom» 

02266 

2 1757, P. xiii. 127 ... 
2 1768, 25 Can. Ven. . 

21785 

2 1788 

2 1819 

2 1865, CBootis 

2 1877, € Bootis 

2 1879 

2 1888, ^Bootis 

t^^i 

02287 

i3ii9 

^350 •• 

2 1932, I Cor. Bor. ... 

2 1937, ij Cor. Bor. ... 

2 1938, fi^ Bootis 

02298 

2 1967, y Cor. Bor.... 

02 303 

2 1998, 1 Scorpii 

2 2032, <rCoron8B 

2 2055, X Ophiiichi ... 

2 2084, ^ Herculis ... 

2 2107, 167 Herculis . 

2 2140, a Herculis ... 

2 2173, *** Ophiuchi. 

02338 

2 2262, r Ophiuchi ... 

2 2272, 70 Ophiuchi . 

02 358 

/3 648 

y CoronsD Aust 

3 248 

2 2579, ^ ^gni 

2 2695 

j3 151, /3 Delphini ... 

22729 

22799 

2 2822, fi Cygni 

2 2909, ^ Aquarii 

2 2944, AB 

02 483, 52Fegasi 

^79 

i3 8o 

02547 



xv.A. 
1900. 



Dec. 


■\i 


r 


P08.- 


Dis- 


Epoch 


1900. 


Jw-ttg. 


angle. 


tance. 


18904-. 


' 
+41 38 


6 


; 7 


322-9 


u 

083 


2-44 


4-32 6 


4 


; 5 


176-0 


1-98 


5*33 


+ 11 5 


4i 


. 7i 


569 


^•73 


5*44 


+61 38 


5i; 


7 


84-3 


0-97 


2-12 


+40 27 


6 ; 


. 7 


330*2 


I'lO 


5*57 


4-10 16 


7i; 


, 8 


219*6 


132 


336 


- 54 


3 ; 


. 3 


150-3 


5-68 


4*49 


+21 48 


5 ; 


> 8 


77-0 


0-98 


55' 


+ 18 4 


5i. 


; 6 


»95 


0-47 


3*4' 


+ 16 14 


7 i 


8 


337*5 


1-47 


5*35 


4- 12 


7i; 


, 8 


8o-o 


2-62 


3-42 


+36 48 


6 : 


; 8 


144-1 


0-93 


5*51 


+27 a9 


7h 


8 


257-6 


1-67 


4-58 


- 7 34 


6i; 


. 7i 


76-1 


2'6o 


1-12 


+ 3 36 


7i 


. 7i 


185-4 


1-38 


4-5» 


+ 14 10 


4 


; 4 


284-7 


o*53 


3 49 


+27 30 


8 , 


; 8 


336-6 


3*21 


5*43 


4-10 4 


8 ; 


. H 


144-6 


0-40 


5 44 


4-19 31 


5 ' 


; 7 


228-2 


2-85 


5*49 


4-19 9 


8i 


= ?* 


195-2 


1-85 


5*45 


4-45 »o 


7 ; 


; 8 


321-9 


0-94 


3*49 


- 6 36 


8 ; 


; 8i 


307-1 


>-47 


2*35 


— 27 10 


7 


; 8i 


160-2 


1-15 
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MEETING OF THE EOTAL ASTRONOMICAL SOCIETY". 

Friday, December 13, 1895. 

Dr. A. A. Common, F.R.S., President^ in the Chair. 

Secretaries : Prof. H. H. Tueneb, M.A., B.Sc, and 

E. W. Maundbb. 

The Minutes of the last Meeting were read and confirmed. 

Mr. Maunder. 83 presents have been received since the date of 
the last Meeting. Among these is an original negative of the Moon, 
and an enlargement showing a portion only oF the lunar surface, 
taken with the 36-in. telescope at the Lick Observatory; some 
extremely beautiful negatives of Saturn, also from the Lick 
Observatory. We have also a remarkable photograph of a meteor, 
presented by Mr. C. P. Butler, and a photograph of the cluster 
in Hercules by Mr. W. E. Wilson of Daramona, Westmeath. 

The photographs mentioned were then exhibited on the screen. 
Mr. A. Fowler explained the circumstances relating to tl e 
photograph of the meteor, which had been accidentally photo- 
graphed on a plate exposed for another purpose near South 
Kensington. The appearance of the meteor as shown on the 
plate hid been corroborated by an eye observer in the neighbour- 
hood. 

A vote of thanks was accorded to the donors of the presents. 

On the motion of Mr. Wigglesworth, seconded by Mr. Linde- 
mann, Mr. H. P. Hollis, Mr. Sidney Waters, and Dr. Smart were 
appointed Auditors of the accounts of the Society for the past 
year. 

Frof. Turner read a paper by Mr, Denning on " The Radiant- 
point of the October Meteors." The point of the paper was to 
show the result of a more close examination of two typical radiant- 
points — the motion of one of which to the eastward was confirmed, 
and the other of which similarly was found to be stationary, as 
shown by many observers. 

VOL. XIX. B 



86 Proceedings at Meeting of [No. 236. 

Mr, E. J. Stone exhibited on the screen a slide showing a 
photograph of a crayon drawing of the Moon in the possession of 
the Eadcliffe Observatory. The original drawing was made by 
Mr. John Eussell, a Itoyal Academician, and was dated 1795* 
It seems that the artist had been induced by Sir Joseph Banks, 
then President of the Eoyal Society, who thought it would be 
valuable to have a picture of the Moon drawn by an experienced 
draughtsman, to take up this subject, and Mr. Eussell devoted 
much of the remainder of his life to this work. There are 
drawings of portions of the Moon at the Eadcliffe Observatory 
made during a period of over 18 years, and from these the picture 
was compiled of which a photograph is now exhibited Mr. Stone 
found that the portions of the picture which were injured by damp 
when it was first sent to the Observatory appeared to show traces 
of mildew. The picture was, therefore, dismounted; and he 
thought it desirable to have it photographed. So far as com- 
parisons have been made, there are no marked differences between 
the picture and the photographs of the present day. 

Mr, N, E, Green, I should like to say how much, as an artist, 
I admire the drawing. 

Mr, McCarthy, I certainly was very much struck with the 
beauty of the drawing ; as thrown upon the screen it looked more 
like a mezzophoto- engraving. Would Mr. Stone tell us the size 
of the drawing, and does he know if there are any earlier pictures 
so good as this ? 

Mr, Stone, The crayon drawing is 5 feet square. I do not think 
there are any drawings so good as this of earlier date. There are 
maps of certain portions of it, but not drawings made by an artist. 

The President, I should like to ask Mr. Stone to present the 
Society with the lantern-slides of the very interesting copy he has 
shown us. It will be interesting to compare the best results of an 
artist on the Moon with modern photography. I do not know of 
any other attempt to give the whole Moon in this way. 

Dr, Roberts then read a paper on the '' Spiral Nebula M. 33 
Trianguli.'' The photograph was taken with the 20-inch reflector 
last month, with an exposure of the plate during 2^ 15™. Sir J, 
Herschel described the nebula as a remarkable object, eJtreroely 
bright, extremely large, round, very rich, gradually brighter in the 
middle, with a nucleus. Lord Eosse had recorded thirty-two 
observations made between 1849 and 1862. His records and 
sketch show the difficulty encountered by the observers in their 
efforts to make it intelligible by descriptive matter and drawings, 
the object having a structure so complex that no eye or hand, 
however trained, could possibly delineate it. The photograph 
showed the nebula to be spiral with remarkable features. The 
nebula measured about 32' in the direction nf, to s,p, and 35' in the 
direction s,f, to n,p. There were two large, very prominent, spiral 
arms, whose curvatures were approximately symmetrical from their 
extremities to their point of junction at the centre. There was a 
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very dense nebulous patch surrounding it elongating in the N. and 
S. direction. Involved in that nebulosity were three bright stars 
and several aebulous stars. The two arms also were crowded 
with well-defined stars and faint nebulous stars with nebulosity 
between them, and it was to tbe combined effect of these that the 
defined boundary of the arms was due. Besides those two arms 
there were subsidiary arms, less well-defined and likewise tending 
towards the centre. Many of the stars were nc^bulous and many 
were well-defined but small, and the spaces between the convolu- 
tions were more or less filled with faint nebulosity, having curves, 
rifts, without apparent nebulosity around them. There was 
outlying nebulosity with many small, well-defined, and nebulous 
stars involved in it. There were also isolated nebulous stars 
in the extreme boundary of the nebula, but the evidence was that 
they were all related to the nebula. Dr. Eoberts went on to ;say 
that the photograph would well repay careful study, and was 
fruitful in suggestions as to the cause and development of such 
bodies ; and on this point he himself was led to make the following 
suggestions: — It was known with a reasonable amount of cer- 
tainty that both nebulous and meteoric matter existed in space, 
and there was some evidence that bodies in space had come into 
collision. Erom these premises they might infer that this nebula 
was the result of a collision of some kind. They could imagine 
collisions of at least three kinds possible : between two stars, 
between two nebulae, or between two swarms of meteorites. In 
the case of this nebula, which, if any, of the three possibilities 
mentioned seemed the one most probably to have happened ? 
Much might be said in favour of each of those three suggestions ; 
but the speaker would not at present enter into details, though 
one could readily imagine that a collision of two swarms of 
meteorites moving in opposite directions, one from the s,f, and 
the other from the n,p. direction, would account for the spiral 
appearance and rotary motion and the smashed state in which 
the nebula was shown on the photograph. Two photographs of 
the njebula had been taken, one on 1891, Nov. 11, and the present 
one on 1895, Nov. 14. These had been examined, and the 
nebulosity with all the stars had been found on both plates to 
be sensibly coincident after the lapse of nearly four years. 

A photograph of the spiral nebula 10 r Ursae Majoris was then 
shown, on which the nebula was seen similar to the preceding, but 
appeared to have arrived at a more advanced stage of development. 

The President, Everyone must admire the beautiful pholo- 
graphs Dr. Roberts shows us from time to time, aud I will ask 
you to return your thanks to iiim for them. I do not see why 
Dr. Eoberts should limit the number of possible collisions to three 
kinds. He might have had several combinations of the three 
kinds of bodies. 

Mr, Knohel. Some few weeks ago I wrote to Dr. Eoberts, and 
asked him whether he had taken any photographs of the nebula 

£2 
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M. 33 ; and the answer I received about ten days ago was this 
marvellous photograph, and I think our best thanks are due to 
him for obtaining such a raaguifioent picture. It seems to me a 
great achievement. The object is one to which 1 have paid much 
attention, and I have also sket<5hed it. It is remarkably in- 
teresting in several ways ; but I do not think the view on the 
screen does quite adequate justice to Dr. Eoberts's photograph. 
This afternoon I saw the negative, which is replete with interest 
and beauty, and the detail which is shown about the nucleus 
especially is far more than is shown on the lantern-slide. There 
is a good deal of misconception existing about this nebula. "Webb 
says that it is invisible with a power of 144 ; whereas I sketched 
the nucleus twenty-three years ago with a power of 212. I 
sketched 15 stars in the nebula, and these can be identified in 
the photograph with one exception. I should be particularly 
pleased if Dr. Eoberts will take a note of that star and see if it 
can be found in the photograph of 1891, and if so, it is curious 
that it is not in this recent photograph. 

OapL Nolle, Dr. Eoberts spoke of collisions of meteorites as 
a vera causa, or, at all events, as an explanation that might be 
generally accepted of the appearance of this nebula. Fellows of 
the Society may remember when Dr. Anderson, of Edinburgh, 
discovered the Nova Aurigae that that was set down to a collision 
of two streams of meteors, one of which, giving a dark line 
epectrum, was approaching us, and the other, whose spectral lines 
were bright, was receding from us, and a very plausible explana- 
tion was worked out to account for the appearance of the spectrum 
of the star. Then another star was discovered in Norma with 
the same spectra as Nova Aurigae, so therefore there must again 
have been two streams, one going away and the other coming 
to us. Now a third star is found in Carina by Mrs. Fleming, 
which also requires us to believe in one stream going away from 
and another coming towards us, which makes rather a large demand 
on our credence. It seems to me doubtful that meteors which 
collide all go straight in the line of sight, and I should like to ask 
on what authority Dr. Eoberts asks us to believe that this nebula 
has its origin in what he says. 

Dr, RoberU, Capt. Noble compares a body which is seen almost 
as a point of light with a body which occupies a space represented 
by one degree square in the heavens. I do not make any asser- 
tions about streams producing a point of light, nor do I make a 
positive assertion that it is a thing within my knowledge that this 
vast smashed-up spiral nebula is absolutely the result of a colli- 
sion of two streams of meteorites ; I simply say there are indi- 
cations from M'hich we may draw inferences, and I regret that I 
have no authority superior to the photograph itself that will enable 
me to say in different language what I am now trying to say. 
You must take what I say for what it is worth, and if you have a 
better reason to give nobody will listen with greater pleasure than 
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I shall if your reason is more plausible than mine. Mr. Knobel 
has kindly given us the result of his very arduous task in trying to 
reconcile the appearance of this nebula on the photograph with 
the appearance as seen by the eye ; but I understand that he did 
not succeed to his own satisfaction. As to the star he calls atten- 
tion to, I should not have been surprised if there had been a 
hundred different from what he had delineated 20 years ago. It 
is not surprising that he was not able to see the details which the 
photograph shows ; but I shall be very pleased to hunt up that 
missing star, and if I find it will bring the matter again before 
you on some future occasion. 

A vote of thanks was unanimously accorded to Dr. Roberts. 

The President, I mentioned at the last meeting that we should 
probably now have something to say about the solar eclipse of next 
August. It appears a long time between now and August, but 
when we consider the preparation of instruments, <fec. to use in a 
distant country it is not too soon to begin. We have had a meeting 
of the Eclipse Committee to-day, and Prof. Turner has prepared a 
report. I do not think we shall be breaking any confidence if we 
read a little of this, and show you one or two instruments which 
it is proposed to use. There is one which may be new to some 
Fellows, but the idea itself is 40 or 50 years old, and has lately been 
revived by M. Lippmann, of Paris, and called by him the coelostat. 
For such work as is done during an eclipse this instrument is pre- 
eminently adapted. It is very light and very small, and there is 
no difficulty in adjustment. But one of its chief advantages is 
that it does not require a large and heavy dome such as is neces- 
sary for an equatorially-mounted telescope. The telescope used 
with it may be very stable and of any focal length, and requires I0 
be housed in a cover only sufficiently large for itself and the 
observer. 

Prof, Turner, One of the most important questions that has 
been before the Permanent Eclipse Committ-ee, a joint committee 
ol: the Royal Society and this Society, has been the provision of 
heliostats of some form suitable for eclipse work. This question 
was opened in November of last year, when it was proposed that 
two heliostats with 16-inch mirrors should be constructed. A 
modiBcation of the original plan was made in the past summer, 
when Dr. Johnstone Stoney called the attention of the Com- 
mittee to this form, called the coelostat * by M. Lippmann. 
The form is apparently not new. "When I wrote to Sir George 
Stokei about this form of instrument, he at once called to mind 
that he had heard of it a good many years ago, and on looking up 
the literature of the subject I found it had been invented and re- 
invented many times, but it has not been used for eclipse work, 
nor can I find any record of work to which it has been put. 
Mr. Langley bad recommended its use some years ago, but 

* See * Observatory,* Vol. xviii. p. 301. 
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his advice was not taken. The Committee have been in com- 
ir.unication with Prof. Milne, who has been in Japan for some 
years. He gives a very favourable report of the conditions in the 
Northern Island, and was able to recommend to the Committee a 
very suitable station. That particular station is not selected in 
the ' Nautical Almanac' circular, but he said he could recommend 
the site before any other in the neighbourhood. It is proposed 
that several observers should go to Japan. 

The Presidmt, It is proposed to send certain observers to 
Norway. Messr?. Gaze and Co. will send a ship, the * Norse King,* 
there, and have given the Committee the advantage of sending a 
few observers at a reduced rate. Messrs. Anderson are sending 
the * Lusitania,' which will take nearly the same course as the 
' Norse King. There are other ways of going, namely from New- 
castle to Bergen and by mail-boat to Vadso. The time of year is 
most favourable, and only fine weather is needed to make it a very 
successful expedition. In Japan the climatic conditions seem to 
be all that can be desired at that time of the year. Capt. Hill» is 
going to Japan,, and is looking after the spectroscopic part of the 
work. 

Sir R, Bull, What sized telescopes do you propose to use ? 

The President, It was felt by the Committee generally that 
there was strong reason for carrying on the series of observations 
that had been made with certain lenses during past eclipses for 
getting the shape of the corona and so on. It does not seem that 
the time has come to leave oif this old series,^ so the same telescopes 
that were used at the last and previous eclipses are to be used 
again. We are also endeavouring to get very long-focus lenses in 
order to get the image of the inner part of the corona on a larger 
scale than the short-focus lenses we have been using have given 
us hitherto. 

Dr, Dowuing^ Messrs. Anderson hanre informed me that they 
are despatching- a ship to get to Vadso the day before the eclipse 
and that passengers can come iiome in the ' Lusitania/ which is 
timed to drop her passengers five or six days before the eclipse. 

Cajpt. Noble. Mr. Burckhalter, of San Prancisco, has devised an 
exceedingly ingenious arrangement to rotate in front of the photo- 
graphic plate to effect a graduated exposure on the corona from the 
limb of the Sun right out to the extremity of the corona. He says 
he is willing to supply a description of this apparatus to anyone 
who wishes to use it. This is to enable the whole of the corona 
to be photographed by one exposure. 

The Astronomer BoyaL The question arises whether ther« is 
any advantage in attempting to get the whole corona in a complete 
form on one plate ; the idea of the Eclipse Committe is to take a 
number of pktes with graduated exposm-es, so as to give skort 
exposures to the inner, and longer exposures to the outer corona. 
It will then be possible to judge from the density of the images 
the true relations of the brightness of the different parts. I am 
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afraid of the other plan, because it is trying, to do a littie too much 
on one plate and is therefore liable to failure. 

CapL Nohle. Wh.y not do both ? Let us have a series of zones 
of the corona. Mr. Burckhalter authorized me to tell any one who 
cares to adopt this that ho will supply anything that is necessary. 

The President. It is no doubt very kind of him to give permis- 
sion to use this thing, but if he sent the instrument over here and 
asked us to try it we might possibly be induced to do so. I will ask 
Capt. Hills to tell us something about the instruments he proposes 
to use. 

Capt, E. H, Hills. Exhibited the instrument he has had made for 
the eclipse, which is a fine example of the simplest form of heliostat, 
made by Hammersley. It is comparatively light and perfectly 
rigid, and driven by a spring clock, which avoided the necessity 
of carrying heavy weigjhts. 

Mr. A. Fowler exhibited photographs of spectra, some taken 
during the last eclipse, as illustrations of the work it was proposed 
to attempt next August in Norway. 

,The Astronomer Royal, in presenting a paper giving observations 
of Perrine's Comet made at the Eoyal Observatory, Greenwich, 
said that this comet had rather eluded observation in England, and 
the two observations made in the early momfng of the 6th and 
7th instant represented considerably more watching by the 
observers than might appear from the results. Mr. Crommelin 
had been on. the watch for the comet for several mornings, but 
cloudy weather prevented observation. The comet had now gone 
south and is invisible in England at present, but there is a prospect 
of its being visible again shortly. 

Mr. Crommelin^ This comet will perhaps be visible in broad 
daylight in the southern hemisphere. In Januarr it will be about 
as well placed in the evening sky as it was on [November 6th in 
the morning sky, and I hope we shall thea be able to get more 
observations of it. 

The following papers were announced and partly read: — 

W. F. Denning. " The Badiant-point of the October Meteors." 
W. E^ Cooke, *' A Setting Apparatus for a Transit^iircle." 
R. T. A. Innes^ " On the Proper Motion of Lacaille 4336." 
W. T. Lynn. *• On the Proper Motion of ^ Cassiopeiss.'* 
Isaac Roberts. " Photograph of the Spiral Nebula M. 33 

Trianguli." 
E. J. Stone. ^ Note on some remarks of Mons. O. Callandreau 

in the 'Bulletin Astronomique ' for Nov. 1895." 
E. J. Stone. " Note on a Crayon Drawing of the Moon by 

John Eussell, E.A., at the EadclifEe Observatory, Oxford.*' 

Royal Observatory, Greenwich* " Ob8ervaiioQ& of Comet e 1895 

(Perrine), made with the Altaadmnth." 

A. M. W. Downing. ** Note on Newcomb's Tables of the San.** 
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The following gentlemen were elected Fellows of the Society : — 

Major Kingsley Foster, Shenlej, Eedhill ; Eev, Henry A. ffall^ 
M.A., Grammar School, Totnes, Devon ; Richard Llewelyn Jones, 
M.A., Professor of Physics, Presidency College, Madras ; Herbert 
Savery, M.A., Marlborough College, Wilts. 

The following Candidates were proposed for election as Fellows 
of the Society : — 

Cyril E. Ashford, M. A., Assist. Mastor, Harrow School (proposed 
by W. H. M. Christie). 

Frank Arthur Bellamy, Assistant, University Observatory, 
Oxford (proposed by H. H. Turner). 

Thomas Folkes Claxton, First Assistant, Eoyal Alfred Observatory, 
Mauritius (proposed by W. H. M. Christie). 

Philip H, Cowell, M.A,, Fellow of Trinity College, Cambridge 
(proposed by W. H. M. Christie). 

Bobt. Fermor Bendell, B.A., The Glen, Blackheath Hill, S.E. 
(proposed by W. H. M. Christie). 

George Albert Smith, St. Ann's Gardens, Brighton (proposed by 
J. H. Mitchiner). 

Charles Albert Taylor, 33 Argyle Street, Argyle Square, London 
(proposed by A. Fowler). 



THE BEITISH ASTEONOMICAL ASSOCIATION. 

The sixth session of the Association was opened on "Wednesday, 
the 27th November, at University College, Gower Street, the 
President, Mr. E. W. Maunder, occupying the Chair. 

Seventeen new members were elected and the names of nine 
candidates for membership were read and suspended. 

Mr, G. T, Davis read a short paper on " Coloured Star Obser- 
vation." He remarked that when engaged in star-colour observation 
he had noticed that in the cases of a certain proportion of the 
stars it was almost impossible to fix the tints. He had attributed 
the difficulty to the short-focus object-glass of his telescope acting 
as a kind of prism, but he had found the same peculiarity in other 
refractors which he had had the opportunity of using. He 
suggested that possibly in the case of these stars the tints might 
be estimated with something like exactness by means of the 
*' tintometey." He had come to the conclusion, from an examina- 
tion of the report of the B. A. A. Coloured Star Section, that 
the spectra of stars had some relation to their colours. 

The President remarked that he had not had much experience 
in this class of observation, but he believed that the colour and 
type of spectrum were in very close accord. 

The Secretaries read two papers of instructions for the observation 
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of Mercury and Venus, prepared by Mr. H. M*Ewen for the use 
of the New South Wales Branch. 

Mr. A, O, D. Crommelin remarked that Mr. M"Ewen was not 
quite up to date on one point, namely, the specific gravity of 
Mercury: Mr. M«Ewen gave it as 7*5, but a recent determination 
obtained by Mr. Backlund from the perturbations of Encke's 
Comet gave only 3*5. Mr. Crommelin also called attention to the 
remarkably low albedo of the planet Mercury. While V^enus 
had probably the highest albedo of any planet, Mercury had by far 
the lowest. 

Mr. Holmes read a paper on " Drawings and Jovian Latitude,'* 
the object of which was to show the utter unreliability of drawings 
at present as evidence of the changes that took place in the latitude 
of the belts on Jupiter. He contrasted a number of dniwingp, 
pointing out the differences which existed, and urged that drawings 
not founded on micrometrical measures, or at least made for the 
purpose of giving the latitude of the various features, would have 
to be rigidly excluded in discussing the " possible periodicity of 
Jovian markings." 

Mr. Lewis thought Mr. Holmes had only considered the bad 
drawings. Had he seen Prof. Hough's drawings made from 
micrometer measures ? 

Mr, R, W. Butfemer said he was trying the use of a ruled glass 
micrometer in the eyepiece, in conjunction with a scale corre- 
sponding to it on the cards for drawing the planet. He had tried 
drawing the belts beforehand, but that was obviously objectionable. 
Mr. Lewis pointed out that while the differences mentioned by 
Mr. Holmes seemed large, this might be because they were dealing 
with small telescopes. The largest discordance was not more than 
1 1 second of arc. 

Mr. Holmes pointed out that the changes in question were still 
smaller. 

Mr. Lewis admitted that, but urged that the making of drawings 
should not be discouraged. It was not every one that possessed 
a micrometer. 

Mr. Holmes said that nothing was further from his intention 
than to discourage drawings, but it* would not do to use such 
drawings for purposes for which they were not intended. 

Mr. N. E. Green said that the differences between the latitude of 
the belts which Mr. Holmes had called attention to were nothing 
as compared to the changes that had occurred on the planet during 
the last 40 years. It was most desirable that the members should 
be encouraged to make drawings, so that between them all they 
could substantiate any changes of a large character that might 
take place. 

The President was very glad that Mr. Holmes had spoken a 
second time and had disclaimed any intention to disparage the 
drawings of the Jupiter Section, which he thought were a credit to 
the Associaticn, but whether they lent themselves to measurement 
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f OF absolute determinatioii of latitude was quite a different tlung. 
Probably if greater attention were drawn to the matter^ greater 
accuracy would be secured, and he trusted that Mr. Holmes' paper 
would lead to that result. 

Mr, Petrie read a note of Mr. G. K. Gilbert's pamphlet on the 
*• Origin of Great Walled Plains," by the ^ev. J. H. TuclcfieU. 
The writer argued against the impact theory of moonlets, and 
submitted that their great size was adequately accounted for by 
volcanic eruption under the peculiar conditions prevailing on the 
Moon. 

Mr, Schooling read a paper by Mr. S, E, Peed on " Problems in 
Selenology : wbat does ' Tidal Eetardation ' on the Moon imply ? " 
Mr. Peal, after alluding to the change of opinion in recent years 
regarding the surface temperature of the Moon, remarked that this 
great discovery relieved them of the perpetual water problem, and 
opened the door to a new advance in Selenology. Further, the 
newlj accepted views regarding tidal retardation as the means by 
which the speeft of lunar rotation in past ages had been slowed 
down, rendered untenable the old idea of a solid tide, or " meniscus" 
giving an ellipsoidal figure, to account for the real libration. Yet 
the old veiw of a molten lava and volcanic surfacing so far held its 
ground that the possibility or probability of these tides being 
water-tides was not yet fully admitted. Mr. Peal contended that 
there was reliable evidence in several directions that these lunar 
tide« were of water rather than molten lava. 

The President said he thought that Mr. Peal's ideas were pretty 
well known to all present. For himself he was bound to say that, 
as far as his knowledge of the lunar surface went, he was disposed 
to believe in the lava-tide rather than the water-tide theory. 

Some slides having reference to Helium were then thrown on 
the screen, as also were some star photographs by Dr. Sheldon 
and a mechanical slide designed by Mr. Schutz on the principle 
of the planisphere. 

The Meeting then adjourned to Dec. i8. 



KOYAL METEOBOLOGICAL SOCIETY. 

Thb monthly Meeting of this Society was held on Wednesday 
evening, Dec. i8th, at the Institution of Civil Engineers, Great 
George Street, Westminster, Mr, R, Inward^ F,E,AJS,, President 
in the Chair. 

Mr. B. H, Scott, F,RJS.^ read a paper " On some of the 
differences between Fogs, as related to the Weather- systems 
which accompany them." In this it was shown that there are at 
least two distinct classes of phenomena described imder the generic 
name of *^ fug." In the case oi antiey clonic fogs no rainfaU takes 
place, the temperature is low in the morning, and there is a cou- 
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8iderable rise of temperature during the day ; while in the case 
of cyclonic fogs, rainfall does take place, ami the temperature is 
high iu the morning, frequently approaching or even equalling the 
maximum for the day. Mr» Scott also investigated the cases of 
several well-marked fogs in London, and found that there was no 
direct relation traceable between the temperature accompanying 
them and the death-rate. 

Major H, E, Rawson described the results of his analysis of the 
Greenwich Barometrical Observations from 1879 to 1890, with 
special reference to the declination of the Sun and Moon. 

A paper by Mr, S. C, Knott was read, giving the results of his 
meteorological observations taken at Mojanga, Madagascar. 

Mr. Scott also exhibited some specimens of the illustrations in 
the •* International Cloud Atlas " which is now being prepared for 
publication. 



7%e Sun's Path in Space. 

Obi^bbtations for ascertaining the Sun's apex, commenced by Sir 
Wm. Herschel a century ago, have been continued by successive 
astronomers,, using groups of stars, differing in number, in bright- 
ness, and in proper moticm. The results agree within about 30°, 
so that the apex of the Sun's path may, within this limit, be 
considered as fairly ascertained, though neither plane nor orbit of 
motion have hitherto been determined. 

To the extent of about 30% however, successive observations 
have shifted the apex to the N.E, nearly in the plane of the Milky 
Way. The cause of this difference between the results of the 
ewrlier and later observationa deserves consideration. The subject 
is discussed in Proctor and Cowper Banyard's ' Old and New 
Astronomy,' pp. 754-760, and a diagram given upon wliich the 
diagram annexed to this paper its founded. 

The earlier observations are referred to an epoch a century 
earlier than that of the later computations, but this cannot 
account for the difference. An average relative motion of the 
stars of one second of arc in each year would only ebaage the 
Sun's apex about i'' per annum, or les» than. 2' in the century. 
The different results from the obsevvations are probably mainly 
due to the different average distances from 'the ^un of the stairs 
upon which the observations were based. 

Magnitude was at first used to measure the comparative distance 
of stars, but though the average brigfatness of the stars must 
diminish with distance, it is now known that stars differ so much 
in intrinsic brilliance, that this cannot be relied upon aa a test of 
the eom^parative distance from ua ol individual stars'. 

The amount of proper motion ia now deemed the best test of 
distance of a star. It is assumed that the stars of greatest proper 
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motion are generally nearest to the Sun, and this is confirmed by 
many of such stars having yielded a measurable parallax. Professor 
Eastman gives the following table of 46 stars whose pamllax has 
been ascertained, which shows that with these nearest stars the 
mean proper mot ion and mean parallax decrease together ; while, 
singularly enough, their mean magnitude increases as the motion 
and parallax decrease : — 

No. of Mean Mean Proper Mean 

Stan. Magnitude. Motion. Parallax. 

1 9 5'57 4"'93 0^-32 

2 9 5*59 2 '33 o -20 

3 .... . 9 3*37 I '04 o '20 

4 9 2*36 0*38 o •16 

5 10 2*84 o 06 0*13 

(Bull. Phil. 80c. Washington, vol. ii. pp. 143-172.) 

The so-called proper motion of the stars is, however, actually 
their relative motion with respect to the motion of the Sun. 

Mr. Stone concluded, from an analysis of the proper motions of 
1 167 stars, that on an average the solar motion constituted 
three-sevenths of the apparent motion. (' Monthly Notices,' xxvii. 
p. 389.) 

Of the 261 stars of largest proper motion catalogued by Bossert 
(' Bulletin Astroiiomique,' 1890), about six-sevenths appear to 
move in opposition more or less to the Sun's path. The influeuce 
of the Sun's motion on the apparent motion of the stars is thus 
very great, and it is this influence which points out the Sun's 
path. 

In the Table on p. 47 the results of some determinations of the 
position in space of the solar apex have been collected, which 
illustrate the connection between the position of the apex and the 
distance of the stars from which it is computed. 

The results of these successive investigations appear to show that 
the Sun's apex, as deduced from more distant stars, moves N.E. 
along the plane of the Milky Way, compared with the apex deduced 
from nearer stars. 

The three observations of Professor Boss are specially sig- 
nificant. Nos. I. and II. combined should give a mean result ; 
but the deduction of the 26 nearest stars throws the apex still 
further to the N.E. 

The shifting of the apex of the Sun's path along the edge of the 
Milky Way seems to point to a plane of motion of the Sun nearly 
coinciding with the plane of the Milky Way, or perhaps more 
nearly with the plane of that great circle of bright stars, first 
described by Sir Wm. Herschel as inclined about 20° to the galaxy 
and which passes through Lyra, in or near which constellation the 
solar apex lies. ' 
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Computer. 


Date. 


Resulting position 
of Apex. 


Data usee for the Discussion. 


R.A. 


Dec. 


Sir W. Horschel . 
Argelauder* 

Airyt 


1783 

1837 
»> 

fi 

1859 
1863 

1887 

1890 
it 
tt 

1890 


1 i- 
160 6 

^55 54 8 
159 14 

61 58 

261 29 
*63 43 

173 21 

180 
286 
289 

188 

^79 ' 
288 

285 


i II 
+26 3 

+ 37 49 9 
+39 13 8 

+29 13 8 

+ 24 44 
+*5 

+27 19 

+43 
+45 
+51 

+42 
+40 

+32 

+ 30 


14 stars, mostlj large and of large P.M. 

21 stars whose annual P.M. exceeded i ". 
50 stars whose annual P.M. was between 

o"-5 and i". 
3 1 9 stars whose annual P.M. was between 

o"*i and o"*5. 

1 1 3 stars of considerable P.M. 

1 167 stars whose average P.M. was 
probablj less than tliat of the groups 
used in former determinations. 

2509 stars of small average P.M. 

135 stars brighter than the 8th mag. 
144 stars fainter „ ,, 
The stars used in the two previous de- 
terminations were combined and used, 
omitting 26 stars which had greatest 
P.M., viz. between o"'4 and i"*o. 

551 stars with annual P.M. between 

o"*i6 and o"*32. 
340 stars with annual P.M. between 

o"*32 and 0" 64. 
105 stars with annual P.M. between 

0" 64 and I "-28. 
58 stars with annual P.M. greater than 


Dunkiii 


L. StruTe 


B088 


0. Stumpe 


1 



* M^raoires de St. P^tersbourg, 1837, tome iii. p. 588. 
t Mem. Ast. Soc. xxviii. p. 143. 

How may the difference in the solar apex as deduced from 
nearer and more distant stars be explained? 

If the Sun's motion were rectilinear and the stars at rest, no 
difference would exist in the radiant-point of the nearer or more 
distant stars ; but if, as the laws oi: gravitation lead us to assunie, 
the Sun's path is in an elliptic or hyperbolic curve, the apex would 
be shifted in accordance with the varying direction of the tangent 
to curve, and this shifting would be in proportion to the apparent 
velocity. 

The nearer stars have, as we have seen, the greatest apparent 
velocity, as the trees beside a moving train appear to move faster 
than do the distant hills. The apex deduced from the nearer 
stars is, as has also been shown, shifted to the S.W. along the 
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northern edge of the Milky Way; this appears, therefore, to 
iadicate the direution uf tlie Sun's path. 

It appears probable, therefore, that the San move§ in a retro- 
grade orbit, from B, to W., and in a phine inclined a few degrees 
to that of the Milky Way. 

The probability that this is the Sun's true path may derive some 
confirmation from other observations of the proper motion of the 
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The shaded urea iudicafea roughly the Miltj Way. 

Mr, Gore writes ; — " With reference to a possible motion of 
the stars in some general system, M. Bancken has found, from an 
examination of io6 stars, a tendency to drift along the course of 
the Milky Way, from Aqiiila towards Cygnus and Cassiopeia, and 
paat Capella through Orion to Argo, The larger motions shown 
in Proctor's map of the proper motiuns eihibit this tendency in a 
marked degree between Cygaus and Capella, and less clearly on to 
Siriua, but the smaller motions not eo well" (' Visible Universe,' 
p. 197)- 

This apparent drift of the stars from Aquila, near the Sun's 
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apex, eastwards along the plane of the Milky Way, to the anti- 
apex and on to Argo, is just such as would be occasioned by a 
real motion of the Sun in that plane, in a contrary direction from 
E.toW. 

The whole group of the Pleiades is likewise found to drift along 
from W. to E. nearly in the plane of the galaxy, a drift which 
may probably be due wholly or in part to the Sun's motion from 
E. to W. 

The relation of the solar system to the galaxy would thus re- 
semble that of Uranus and his moons to the ecliptic, the solar 
system being inclined about 70° to the plane of the galaxy and the 
planets revolving round the Sun in a reverse direction to the orbit 
attributed to the Sun. 

It has been suggested (* Old and New Astronomy,' p. 804) that 
the change of apex might be due to a drift of the Milky Way, 
assuming the later observations to be founded chiefly on stars 
belonging to the Galaxy. But the observations are based on 
various groups of stars, yielding a different apex with increasing 
distance. 

To attribute this to the motion of the stars, we must assume 
that the stars cross the Sun's path revolving from West to East 
with velocities decreasing in proportion to their distance. But of 
such a system the Sun would doubtless form part revolving with 
the stars round a common centre. 

In such a system (which has often attracted speculation) the 
Sun would presumably have a shorter period of revolution than 
the encircling stars, which therefore would in their courses lag 
behind the Sun and appear to move in a contrary direction. An 
apparent drift of the stars from West to East, such as has been 
observed, would thus indicate a real motion of the Sun from East 
to West. 

If the stars are found to have such a systematic motion, the 
position of the Son's apex would be the result of the combined 
motions of the Sun and stars, just as meteor-radiants result 
from the combined movements of the Earth and meteors. The 
variations in the apex already observed appear, however, to show, 
whether with or without the hypothesis of a systematic motion of 
the stars, that the Sun moves in a retrograde orbit from East to 
West and in a plane inclined a few degrees to the plane of the 
Milky Way. G. C. Bompas. 



A Method of Investigating the Velocity of Stars in the 
Line of Sight with Small Instruments, 

Photogbaphs of the spectra of stars are in general obtained by 
two methods — by the use of an objective prism or of a slit spectro- 
scope. The objective prism, which has been used with so much 
success by Prof. E. C. Pickering and Prof. Norman Lockyer, gives 
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fine spectra with small aperture, the waste of light being reduced 
to a minimum, but it does not permit the comparison of the star- 
spectrum with that from a terrestrial source placed in juxta- 
position. On the other hand, the slit spectroscope, which Messrs. 
Huggins and Vogel were the first to use, and with such excellent 
results, is less sensible to variations due to flexure, to temperature, 
or to atmospheric conditions, and, moreover, easily lends itself 
to the comparison, mentioned above, of terrestrial and celestial 
spectra, and thereby to the measurement of radial velocity. But 
for the best results the spectroscope requires to be mounted on a 
large telescope, which it is not within the power of all to command, 
and, besides, such telescopes are somewhat unhandy to use. 

For absolute measures of radial velocities the slit spectroscope is 
a necessity, but the conditions are different when one only wants 
to find relative radial velocity or the variations of such velocity. 
However, in all previous observations on variation of velocity the 
process has been the same as for absolute measures. To compare 
the velocity of two stars or of the same star in two positions, a 
star-spectrum has been placed in juxtaposition with a terrestrial 
spectrum, and the absolute velocities have been measured in each 
ease and the difference taken. But it would have been equally 
good to have compared first the two star-spectra, if it were possible 
to place them in juxtaposition, and then the two terrestrial 
spectra, this latter operation being necessary to determine the 
errors due to temperature and flexure. Starting from this idea, I 
have been led to suggest a mixed method that presents the chief 
advantages of the two already mentioned, which consists in com- 
bining in one apparatus the essential features both of the objective 
prism and of the slit spectroscope, but giving them the same prism 
and the same photographic camera. Each part is now used for 
the task of which it is best capable. The objective prism is used 
to photograph the stellar spectra; the slit spectroscope photo- 
graphs adjacent to them the spectra from a terrestrial source. 

The objective prism is, as usual, mounted on an equatorial tele- 
scope, with a guiding telescope attached. But to this is added a 
small totally reflecting prism placed opposite the centre of the 
outer side, and a collimator with an ordinary spectroscope slit 
placed on one side and perpendicular to the incident rays from the 
star. The collimator with the totally reflecting prism, the large 
objective prism, and the large spectroscope make up an ordinary 
slit spectroscope *. 

* The best method is for the guiding telescope to be directed towards the 
star itself, and for the edge of the objective prism to be parallel to the diurnal 
motion of the star. Moreover, the collimator, the totally reflecting prism, and 
the guiding telescope (which may have a short focus) must be rigidly attached 
one to the other. As for the large telescope, if it has considerable flexure, the 
following means should be adopted: — i. Fasten to the plate-carrier a totally 
reflecting prism which, with an auxiliary telescope, will allow the image of tJie 
red part of the terrestrial spectrum to be seen ; 2. Have the plate-carrier so 
mounted as to be movable in the direction of the diurnal motion, or even 
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The observation with this apparatus is simple. The stellar 
spectrum is photographed in the usual way by help of the guiding 
telescope. During the exposure the terrestrial spectrum is photo- 
gniphedy not immediately adjacent to the stellar spectrum, but 
oistant from it by a few milhmetres, the two spectra being sym- 
metrical with respect to the optic axis of the large telescope, and 
placed in such a way that the lines of equal refrangibility are in 
the same straight line. We then pass on to the star with which 
comparison is to be made, immediately after or, it may be, after a 
few days, and proceed as before, care being taken that, with tht^ 
help of the guiding telescope, the stellar spectra may be adjacent^ 
and, similarly, the terrestrial spectra must be placed next one 
another by the help of a small movable stop on the slit. 

There may thus be placed in juxtaposition several stellar and 
terrestrial spectra. The difference of velocity of the two stars is 
given by the displacement between the stellar spectra minus that 
between the two terrestrial. This method is extremely precise, 
since all the lines of the series of spectra can contribute to the 
measure. 

If it is required to find the absolute velocity recourse may be 
had to a star whose velocity is known, or the principle recently 
set forth by Herr A. Orbinsky (Ast. Nach., No. 3289) and 
Prof. Frost may be applied, which consisted in measuring the 
contraction or dilatation of the whole spectrum. But these authors 
presented their idea as being capable only of giving the relative 
velocity of stars photographed at the same time on the same plate. 
Now it is easy to see that the addition of the ten*estrial spectra, 
which characterizes our method, permits us to find the absolute 
velocities themselves and, besides, the corrections due to tem- 
perature and flexure. It must be noticed, however, that the 
method of Herr Orbinsky requires intense spectra and long ex- 
posures, and gives, with equal dispersion, a displacement and 
precision half as small as the ordinary method *. 

In summing up it may be said that the terrestrial spectra add 
to the objective prism the principal advantage of the slit spectro- 
scope. They play almost the same part as the spectra which I 
have called " t^moins " in a former paper on the subject ('Comptes 
Eendus,' 1894, vol. ii. p. 1282), which name may also be applied 
to these. It will be noticed that the coincidence of the stellar 
spectra will only be affected exactly when the guiding telescope 

movable in every direction in its own plane ; 3. Before exposing the plate to 
the stellar spectra, place the terrestrial spectra in juxtaposition by help of the 
moving plate-carrier, and consequently the star-speotra will then be in juxta- 
position. Another solution would be : Have toe collimator parallel to the 
gaidini; telescope, give the same focal length to the great telescope, to the 
guiding telescope, and to the collimator, and attach these one to the other 
rigidly, so as to have the same flexures in the three parts. 

* With Herr Obinsky's method the local displacements of the gelatine film are 
more troublesome^ and it would be well to put the stellar and terrestrial spectra 
closer. 

TOL. XIX. V 
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has followed both stars with equal accuracy. In order to verify 
the last point, I propose to attach to the guiding telescope a smaU. 
•photographic telescope provided with a reticule formed of two 
parallel bright wires, which wiU give a photographic image of the 
wires and the star moving between them during the exposure. 
This image will show the deviation of the star from its necessary 
position and give the means of correcting for this error. 

In short, this method with the spectra "temoins"and the con« 
trolling image, added to the stellar spectra, supply all the data 
and corrections necessary for research in the field of determining 
velocities in the line of sight ; and it has the advantage of being 
applicable to small-sized instruments, and its expense is but 
moderate. H. Deslaitdbes. 

Paris, 1895, ^o^* 29* 



Selenographical Notes. 

The Duskt Abea on. the Eastebn Side op the Floob op 
Alphonsus. — Of the dark spots in the interior of this formation, 
that at the inner foot of the eastern rampart is the most pro* 
minent. Two others on the opposite side, of about the same size, 
are, however, nearly as easily traceable at certain phases, both in 
the telescope and on photographs, but smaller patches in other 
parts of the floor are far less obvious. As I have had many 
favourable opportunities during the last twelve years of examining 
these interesting objects, especially that under consideration, a 
very brief account of my scrutiny may be of interest to those 
who, like myself, are working with telescopes of moderate size, 
as showing what can be seen under these circumstances. The 
results of recent observations made by Prof. W. H. Pickering 
with the 13-in. Boyden telescope at Arequipa, add greatly to the 
interest of the investigation of this and other dusky spots in 
various parts of the Moon, though in a less favoured climate, 
and with inferior optical means, it may be hopeless to attempt to 
see the many minute and suggestive detuls which he has 
recorded. 

One noteworthy fact with respect to the spot is that it is not 
traceable under a low angle of illumination. Examined under 
these conditions, say when the eastern wall of Alphonsus is not 
far removed from the morning terminator, the site is apparently 
not different in tone from the rest of the floor in its neighbourhood. 
At this phase, however, the following objects have been frequently 
noted, — a low ridge, which, under a higher sun, is seen to define 
in part the western limits of the patch, bending round to the foot 
of the eastern wall, which it joins at a place considerably to the 
south of the patch ; a crater-rill, coming from the southwards, 
traversing the ridge, and extending nearly as far northwards as the 
site of the patch ; a low mound within the area enclosed by the 



^an. 1896.] Correspondence. 53 

ridge, and near the northern end of the rill ; a small triangular 
mountain close to the foot of the wall, a little north of the centre 
-of the patch ; and a small but distinct dusky crater, surrounded 
on the north and east by ill-defined shade, and standing just 
beyond the north-western edge of the site of the patch. These 
features may be traced for many hours after sunrise, and when the 
dusky area is conspicuously visible, thus enabling the observer to 
note their relative positions with respect to it. It then becomes 
evident that the curved ridge, scarcely traceable at the north- 
western side of the patch, gradually increases in height as it 
proceeds southwards, and forms a nearly semicircular enclosure 
{with the east wall of Alphonsus for diameter), which includes the 
dark area and another less dusky marking, of about the same size 
and shape, south of it. As the Sun's altitude increases these 
details gradually become difficult to make out, and when the 
morning terminator has advanced as far as 20° east of the formation, 
or thereabouts, not a trace of them can be detected, while the 
dusky area increases in definiteness and becomes obviously darker 
with less oblique illumination. 

Prof. Pickering's drawing of the dark spots in Alphonsus 
{* Annals Harvard College Observatory,' vol. xxxii. part i) is the 
result of the combination of several sketches. It shows this dusky 
area with less regular boundaries and less uniform in tone than 
it appeared to me, though always of a triangular shape, with edges 
more or less hazy and ill-defined. Upon it he noted two minute 
craters, each the centre of a dark region, with five still smaller, 
and an elevated crescent-shaped ridge, east of the more southerly 
of the larger craters. This appears to be nearly in the situation of 
the extreme northern end of the crater-row, which I have often 
«een under a rising Sun. A round white spot is shown exactly in 
the position where I see a dusky crater, viz. on the floor just 
outside the north-western boimdary of the patch. 

The confirmation of Prof. Pickering's assertion, that the tone of 

this and of other dark spots (like that of the floor of Plato) is 

independent of the Moon's phase, might be attempted with 

advantage by many in this country who cannot hope to descry his 

little crat'Crs, lakelets, and other minute details. 

Beaumont House, Shakespeare Eoad, T. Q-WTN ElGBE. 

Bedford, 1895, Dec. 19. 



CORRESPONDENCE. 

To the Editors of * The Observatory! 

On the Probable Errors in Declination of some 

Star Catalogues. 
Gbntlbmen, — 

In P. W. D.'s article in the * Observatory' of this December 
there seen) to be one or two errors for which Mr. Oertel's article 
in the Quarterly of the ' Astronomische GFesellschaft ' is responsible. 

r2 
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Mr. Oertel gives the probable error of an observation of declina- 
tion at Christiania as d:o''*54. This is incorrect, as one may see 
from the introduction to the Christiania volume of the great* 
Catalogue. The method of computing the probable errors there 
set out gives that of the result ; there are about three observations 
on the average, and this value is ±o"'54. On the other side of 
the comparison the Helsingfors value ±o"'5i, for one observation, 
is not applicable, as the observations near 65° of declination were 
made mostly at Gotha, after the instrument had been mounted 
there. Why the probable error of one declination should in tie 
mean be so much greater there. Prof. Kruger cannot with certainty- 
explain. The cause suggested is that the beams of the observatory 
at Gotha had decayed and the floors touched the piers, so that 
frequent abrupt changes of zenith-point occurred. There was 
also a suspicion of wear at the centre of the declination arc, which 
was replaced by a complete circle after the zones were finished. 

The probable error of one declination at Gotha was +o"*76 in 
place of ±o"*5i at Helsingfors. He nce we may expect a probable 

difference of a /(o'''54)^+ ( — ^ ) »or +o''*66 for one star in the 

overlapping zone between Christiania and Gotha— Helsingfors. 
This assumes two observations at Gotha and three at Christiania ^ 
and that the few cases of more than two at Gotha compensate for 
the cases in which two only were taken at Christiania, with a 
trifliug allowance for unknown proper motion. Mr. E. W. D.'s 
mean error of +o''*g6 I take to be average error, meaning a 
probable difference ±o''*96x*845 or +o''*8i. The constant dif- 
ference of — o"*47 is to be explained, 1 imagine, b) referring to the 
use of verniers at Christiania. 

In my own investigations I have usually given the zone obser- 
vations of the * Astronomische Gesellschaf t ' a weight equal to that 
of the same number at Greenwich, those cases excepted in which 
the probable error of one observation is more than +o'''6 or 
+ o"'7. On this system Christiania receives half weight for two- 
or three observations, Gotha seven-tenths for two observationsy 
but Helsingfors weight unity for two or three. The accuracy of 
the Greenwich declinations has been gradually increasing for 
many years, when we judge by residual errors in complete dis- 
cussions. 

I find about 200 stars fully discussed in declination in my 
computation books of the last three years, that is, by bringing 
together all available observations since Bradley and Mayer, re- 
ducing to 1875*0, and calculating proper motions by least squares, 
after adjusting the weights as accurately as possible. Of these 
130 are in zones of the 'Astronomische Gesellschaf t,' which are 
published as cat<alogues or are otherwise at hand here ; I did not 
send for manuscript results, as the declinations were wanted for 
immediate use. These discussions by least squares were not 
applied for Bradley's stars unless his observations were rery scanty 
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•or some doubt arose. The 130 stars are in the zones observed at 

•Christiania (7o°-65°), Helsingfors— Gotha (65°-55°), Cambridge, 

Massachusetts (55*^-50°), Bonn (so°-4o°), Leyden (35°-3o°j, 

Berlin B. (25°-2o°). The differences C— O in the form adppted 

lay Argelander in vol. rii. of the Bonn Observations wefe extracted 

from the computing-books, and the sums of the 130 discrepancies 

were 4-37''*o7 and — 33"'o5. The probable error for one star was 

70** 1 2 
therefore ^ x 0*845 = dzo'^'46» agreeing very nearly with the 

unit of weight (Auwers') which I had adopted. 

The constant difference = 4-o''*03i is less than its 

130 ^ 

probable error +©''•04 = ^ , but is mainly due to one 

V130 
<liscrepancy of 2"'6, which I have inquired about, as the two 

observations agree pretty well only, and the best one disagrees the 

worst with other good catalogues. 

The probable error of these stars of the A.G.C. which receive 
full weight seems to be about +o'''4i ; the remainder give about 
+o''*6, as we would expect. These probable errors are not much 
too small, as only a portion of the residuals C — O are taken from 
solutions in which the A.G-.C. was employed ; another portion are 
-comparisons made after solution with a newly published catalogue. 
In all cases Auwers' reductions to the A.G-.C. system was employed 
in the final comparisons. 

Of the 200 stars 103 were determined at Greenwich by two to 
four observations (and no more) in some one or more of the three 
divisions — 1872, 1880, and 1890, combining in the latter the 
yearly results up to 1892 inclusive. The sum of positive values 
i(C — 0)in these cases was 1 8"- 70, that of negative ones i6"*o5. 
This gives a constant difference -|-o"'026, a probable error of one 
comparison of three Greenwich observations ±0^*295. This 
number should, however, be increased about 10 per cent., as the 
Greenwich values were in almost all cases employed in the solu- 
tions, and were usually among the last data employed ; so that, 
from these comparisons, I infer that the probable error of the 
jnean of three Greenwich declinations is +o"'32 — in pretty close 
accordance with my previous results. The single zones of the 
A.G.C. would undoubtedly exhibit discrepancies in accuracy, de- 
pending on' the instruments and care in using them ; but the mate- 
rial which I have at hand to test this is not sufficiently abundant, 
professor Becker, from actual comparisons with the Ten-Tear 
Catalogue (allowing 6^jj observations on the average to the latter), 
finds + o"*46 for the mean error of 2^ observations of his own, 
or ±o"'3i for probable error. As he allows +o'''24 for constant 
jnean error at Greenwich, we may regard the Berlin zone as 
equally accurate with the Greenwich observations. It represents, 
I suppose, the best existing Continental practice in meridian work 
bf thifl character. The original plan of the zones required a 
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probable error in declination for each obserration of +0*^72 or 

less ; the one published case where this was not complied with 

(Christiania) is also the one where verniers were used, and 

Prof. Peamley took pains to make more observations than two 

on about half his stars. Becker's probable error of the single 

observations in declination (in the zone 20^-25'') is about io'^'3o, 

but he admits the existence of additional constant errors. One 

may perhaps be pardoned for wishing that the methods invented 

by Eepsold could be employed in illuminating the field and 

divisions of the Greenwich Transit Circle and the other great 

English instruments. Tours faithfully, 

Williamstown, Mass., ' TeUMAN Heney SafFOED, 

1895, Dec. 19. 

Eclipses and Chrcmology. 

Gentlemen, — 

I find myself unable to agree with the views expressed by 
Mr. Lynn, in the May number of the * Observatory,' in regard to 
the eclipse of the Sun mentioned by Julius Capitolinus, viz. that 
the, eclipse of a.d. 240 Aug. 5 was really the one that occurred 
early in the reign of Gordian III. It seems to me that this view 
of the subject cannot possibly be accepted without doing violence- 
to all the narratives that have come down to us through the ages 
concerning it. For it must be remembered that the eclipse of 
A.u. 240 occurred early in the morning, about one hour after sun- 
rise ; and Julius Capitolinus says — " This eclipse of the iSun was s(y 
cfreat that people thought night was come, and nothing could he done 
without lightsJ' 

It is a little difficult to conceive how people could think that 
night was come so soon after sunrise ; but the statement would 
be applicable to the eclipse of a.d. 237 April 12, which took place- 
just before sunset. Moreover, Eicciolus gives the date of the 
eclipse as a.d. 237 April 12, and also states that it took place 
about the time of the sixth persecution of the Christians (a.i). 236)^ 
and when the young Gordian was proclaimed emperor » This would 
at least certainly imply that it took place during the first year of 
his reign. 

Struyk says the eclipse was total at Bologna, which is certainly 
correct ; whereas the line of totality in the eclipse of a.d. 240 
passed ten degrees to the southward of that place* Besides, 
Struyk's statement that there was a similar eclipse two years later 
would certainly be incorrect if it referred to the eclipse of aj). 240, 
for no similar eclipse occurred in that part of the world during 
the following twenty-five years. But if he referred to the eclipse 
of A.D. 237, there was a small partial eclipse two years later and 
a similar eclipse three years later. 

I am siffprised that Mr. Lynn should infer that Boetticher 
agrees with me less perfectly than I claim in regard to the dates 
of celebration of the Olympic games. I only claim that they were 
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•celebrated in the bissextile or leap years ; and the dates which he^ 
gives, A J). 252 and 268, were certainly leap years. Boetticher'a 
"mistake consisted in giving the number of complete Olympiad* 
instead of the number of the festival, a" mistake which is often 
made by writers on chronology. The statement made by Boetticher 
that the last Olympic festival took place in the year a.d. 395, to 
which Mr. Lynn refers, is certainly erroneous ; for no one places 
the death of Theodosius the Great later than January, a.d. 395 ; 
and if they were celebrated in July of that year they must have 
been celebrated after they were interdicted by Theodosius. 

At Mr. Lynn's suggestion I have computed the eclipse of the 
Sun which occurred a.d. 402, Nov. 11. If that was really the 
eighth year of the reigns of Arcadius and Honorins, it would 
follow that Theodosius died in January, a.d. 395 ; but we have 
direct and independent evidence that he died in January of 
A.D. 394. For it is well kpown that Theodosius the Q-reat sur- 
vived the battle and victory over Eugenius only till the following 
January, during which period the Eoman world was again for a 
brief moment under the control of a single emperor. The date of 
that great battle therefore determines the date of the death of 
Theodosius and the beginnings of the reigns of Arcadius and 
Honorius. 

According to the historian Zosimus a great eclipse of the Sua 
occurred during the progress of that battle, which he describes as 
follows : — " On tlie very occasion of the battle an eclipse of the Sun 
occurred, such an eclipse that for a long time it was thought rather to 
he night" The date of that eclipse must have been a.d. 393, 
Nov. 20, since that was the only eclipse which was visible in that 
part of the world during the latter part of the reign of Theodosius.. 
I find that that eclipse occurred about the middle of the day, and 
was total both at Eome and Constantinople. The shadow wa& 
more than 100 miles in breadth, and the eclipse must have been 
very nearly total at the place where the battle was fought. This- 
would give January, a.d. 394, as the date of the death of Theo- 
dosius ; and since Alaric invaded the Peloponnesus in the autumn 
of the same year, it follows that that invasion took place in the- 
year a.d. 394. Now, according to Boetticher, as quoted by 
Mr. Lynn, the last celebration of the Olympic games took place- 
two years before that invasion ; they therefore took place in the 
year a.d. 392, which was a leap year, thus agreeing with the other 
dates given by Boetticher for the celebration of those festivals, and 
also with all those which I have determined by means of eclipses. 

Faithfully yours, 

Cleveland, Ohio, 1895, Dec. 10. JoHK N. StoOKWBLL. 

Comets due in 1896. 
Gentlemen, — 

Paye's periodical comet must, according to rule, be reckoned 
at the present appearance amongst the comets of 1896, because it 
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is not due in perihelipn until the 19th of March in that year. 
But it was nearest the Earth in October, and was sighted by 
M. Javelle at Nice on the 26th of September ; as at its first pre- 
<licted return in 18 50-1, the period of visibility was over long 
before the time of periheUon passage. 

The only periodical comet, then, which is expected to reappear 
<iuring the course of 1896 is that which was discovered by 
Mr. Brooks on the 6th of July, 1889, and calculated to have a 
period of somewhat less than seven years. Much interest was 
imparted to this comet by the suggestion thrown out by Mr. S. C. 
Chandler that it was identical with the long-lost comet of Lexell, 
discovered by Messier on the 14th of June, 1770, and repeatedly 
-disturbed in its motions by Jupiter, and so powerfully as completely 
to change its. orbit. The subsequent investigation, however, of 
Dr. C. Lane Poor did not confirm this view; and since then 
M. Schulhof has put forward anottier candidate for identity with 
Lexell's comet, as he finds it probable that this applies to the 
comet discovered by Prof. Swift on the 20th of August last. The 
period calculated for this comet is about 7*2 years j but its position 
will not be favourable at the next return in 1902, and M. Schulhof 
thinks it likely that it may not be seen again until 1931, so that 
we shall probably (those of us who survive until the last-named 
date) have long to wait for the proof or disproof of his theory. 
Meanwhile it is to be hoped that Brooks's comet of 1889 will come 
into view again in 1896, and perhaps this may throw some further 
light upon the question. Yours faithfully, 

Blackheath, 1895, Dec. 2. W. T. LxiW. 



OBSERVATORIES. 

[Continued from toI. xviii. p. 438.] 

GrOTTiNGEN. W. Schur, — The number of nights on which the 
heliometer could be used was very small, and even the work with 
the transit-circle suffered because of bad images. Herr Schur 
made heliometer observations for triangulation of the principal 
stars in the clusters h and 5^ Persei, for determinations of the 
diameter of the Sun and Jupiter, and for positions of Comet Gale. 
The Sun's diameter was also measured on 7 days with the 3-inch 
heliometer. Dr. Ambronn, with the great heliometer, made obser- 
vations for triangulation of stars near the Pole and also measured 
some wide pairs of the Poulkova catalogue. Dr. Ambronn also 
worked on the triangulation of the Pleiades. Dr. Grossmann, 
with the meridian-circle, made direct and reflexion observations of 
Polaris, 31 zenith-distances of y Draconis, and 25 of Mosting A. 

Kalocsa. T. Fenyi, — The work here has been chiefly solar. The 
prominences were examined on 196 days, the whole limb of the 
♦Sun being observed on 163 days of these. On Dec. 24, 10*^-12^^ 
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ft.M.T., a prominence of ii' i'' in altitude was observed enor- 
mously in excess of any other, as the next largest was only 4' 27'' ; 
altogether 72 were observed of altitude above 100". Besides thesei 
296 complete drawingia of the Sun^s disc, showing the spots and 
faculsB, were made. 

Kablseuhb. W, Valentiner, — Zone observations. With the 
6 -inch refractor comets 1894 I. (Denning), 1894 II. (Q-ale), and a 
few small planets were observed. The Bamberg Transit was used 
for latitude determination. 

• Kiel. A. Knieger, — Meridian observations in zone +55*^ to 
-h 65^. Observations of small planets and of comets. Researches 
on orbits of comets 1843 I., 1880 I., and 1882 II. 

Kol^iGSBERG. T. Franz, — The observatory suffered by the death 
of the Director, C. F. W. Peters, who died 1894 Dec. 2. The 6«* 
inch Prauiihofer heliometer was used for observations of the crate r 
Mosting A, comets 1894 I., 1894 II., variable star 2 Herculis, 
and Struve's widely separated double stars in zone -f 45^ to 4-30*^. 
The meridian-circle was used for zone observations (-f 83°, 84°). 

Lbtpziq. M. Bruns. — The parallax measures were concluded in 
the spring. Dr. Cohn made a series of latitude observations with 
the universal instrument. Zone observations. Time service. Me- 
teorology. 

Milan. G. Schiaparelli, — Observations of 441 difficult double 
stars. Studies of surface of Mars, figures of Satellites of Jupiter. 
SateUite I. showed sensible elongation in direction parallel to the 
general trend of the belts ; Satellites II., III., IV. showed no 
perceptible deviation from a circular disc. M. Celoria made 
numerous transit observations. Geodetic work. Magnetic and 
Meteorological work. 

Munich. M. Seeliger. — Discussion of a long series of observa- 
tions for refraction. A new working catalogue for the transit 
circle has been made, to form a catalogue of «tars for geodetic 
work. 1200 places on 51 evenings were obtained. The lo^-inch 
retractor was used but little. Meteorology. 

Potsdam. H, C. Vogel.—The observatory has suffered by the 
death of Dr. Sporer, whose place has been filled by Dr. Scheiner, 
well known for his spectroscopic work. The work on planetary 
spectra has been continued. Dr. Lohse has made measures of 
diameters and also a number of drawings of Jupiter. He also 
made observations of Saturn for the purpose of determining its 
rotatiDn-period. On 41 days from July 5 to November 15 he 
made studies of Mars. Photometric work for a photometric 
Durchmusterung of the northern sky. Photographs of the Sun 
have been taken regularly. In the astrophotographic department 
380 plates have been taken, of which 46 have been measured, the 
aggregate number of stars being 11,750, so that, on an average. 
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there are 255 stars down to the nth mag. on each plate. The 
istars are, however, far from being uniformly distributed ; for 
instance, on Plate No. 75 (E.A. 1 1^ 6", Dec. +32°) — taken in good 
weather — there are only 37 stars, while on Plate No. 454 (B..A# 
19*" S7"j ^©c. +35°) there are 1312 stars. Work on parallax of 
stars and nebulas has also been undertaken; 

Pbagub. a, Safarilc, — ^In 1893 on toi days 1200 estimates of 
brightness of 118 stars were made ; in 1894 on 71 days there were 
676 estimations of 93 stars. In all since 1880 the work of this 
observatory includes 22,000 estimations of magnitude of 150 stars* 

Stbasbubg. E, Becker, — With the large refractor Dr. Kobold 
made numerous observations of nebulsB, and some of comets Brooks 
1893 ly., Denning 1895 I., Gale 1895 ^^-^ Encke, and Swift. The 
meridian circle was used on 199 days and about 3000 observations of 
^tars were made in each element, and 20b of the Sun and major 
planets. The altazimuth was employed in determining variation 
of latitude on 46 evenings (386 pairs of stars), and for researches 
"on the aberration constant. 

TuEiN. F, Porro, — Obsen^ations of variable stars. Meteorology* 

Vienna, (Jf. Edler v. Kuffner,) L. de Ball,— In 1894, 4229 

observations of zone stars and 400 of fundamental stars were 

"^ade, which brings up the totals to 15023 zone observations and 

1478 fundamental. These observations are in a forward state of 

reduction. 

• ZtEiCH. A. Wolfer, — The observations of Sun-spots have been 
continued on the lines laid down by Prof. Wolf. From the table 
it appears that on no day was the Sun free from spots in 1894. 
The table of relative numbers being : — 

January, Feb., March .. rel. no. 72 

April, May, June „ 

July, Aug., Sept „ 

Oct., Nov., Dec „ 

For the year „ 

For 1893... „ 

Observations were also made of Jupiter's disc. Time Service. 



NOTES. 

Comet Notes. — Prof. Kreutz gives in Ast. Nach. (3320) revised 
elements of the great comet 1843 !• ^^ follows : — 

T =i843j ^eb. 27*4482 + -ooi2 Berlin M.T. 

W = 82^ 38' 2"±2l6"] 

ft= I 19 SI ±265 V 1843-0 
i =144 20 4± 33 J 
log 5 = 7*74251 +o'ooi27 
e = 0*999914 +0*000008 
a =64*0 +5*9 

Period= 5 1 2^ + 7 1^. 
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' The observations do not appear to admit a period of 36 years 
or 175 years, i, e. the hypothesis of identity with the Comefc 
1880 I. or that of 1668 must be rejected. A parabolic orbit 
appears likewise to be inadmissible. But a period of 800 years 
(the same as that of the great Comet 1882 II.) is quite consistent 
with the observations, and these two comets may originally have 
formed one body. If so, the relative position of their orbits indi- 
cates that the rupture took place at perihelion passage ; such a 
rapture would not be surprising, considering the very close ap- 
proach of these comets to the 8un. 

The following is an approximate ephemeris of Faye's Comet. 
The brightness is now about o*8 of that in September last : — 



Jan. 



The following are the latest elements of Perrine's Comet 
c 1895 and Brooks' Comet ci 1895. They are by Prof. Kreutz 
(Astr. Nach. 3320, observations Nov. 18, 25, 29) and Dr. Halm 
(•Edinburgh Circular,' observations Nov. 29, Dec. 7, 13) respecr 
tively : — 

Perrine's Comet. 

T=i895 Dec. 18-33 Q.M.T. 
272° 40' 





R.A. 


S.Dec. 




R.A. 


S. Dec. 




h m 8 
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320 29 
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9-2831 



from these elements : — 

Perrine's Comet. 

R.A. S. Dec. 

h m 8 o i 

Jan. 4.... 19 25 36 t6 25 

9 19 29 16 13 56 

14. ... 19 32 20 II 50 

19 J9 35 4 10 o 

24. ... 19 37 20 8 16 

29. ... 19 39 20 6 41 

The brightness of Perrine's Comet is 2-58, 0-38 on Jan. 4 and 29^ 
respectively; that of Brooks' Comet o'lo and 0*03 on the same- 
days. In each case that at discovery is taken as unity. 

Perrine's Comet was well observed in Europe up io December 7, 
the latest observntion to hand being a Greenwich one on that day;, 
the comet was then very brilUant with a conspicuous tail. It was 
anticipated that it would be visible in the daytime in the southern, 
hemisphere, and an ephemeris was telegraphed to the principal 
southern observatories, but no observations are yet to hand. It 
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fihould be visible here in the evening early in January, and in the 
momihg at the end of the month, rising some two hours before 
the Sun on Jan. 29. 

Brooks' Comet was also well observed in Europe up to Dec 1 5» 
the latest observation to hand being a Greenwich one on that day. 
It was in all cases a difficult object to observe, being large, diffused, 
imd faint, without any definite condensation. It was only some 
20 millions of miles from the Earth at the beginning of December. 

Its orbit presents a striking resemblance to that of the bright 
<H}met of 1652; the following are the elements of this comet as 
computed by Dr. Halley from observations extending over 19 da\s, 
'and reduced to the equinox of 1895 : — 

T= 1652 Nov. 13, 
ot =300° id '6 

8 =* 91 33 'o • 

t = 79 27 '7 . . 

. log 2^= 9-928 

It appears probable that the two comets are either identical or 
had a common origin. The high inclination to the ecliptic both 
of the orbit and of the axis, and the fact that no close approach is 
made to the orbits of any of the planets (the nearest approach is 
to the Earth's orbit, the distance being some 10 millions of miles), 
render periodicity not very probable. 

M. Wellmann has an article on the orbits of comets in the 
'Bulletin Astronomique ' for December. He commences by 
pointing out that sensibly parabolic orbits occur far -more fre- 
quently than the laws of probability would lead us* te expect, and 
suggests that the repulsive electrical force of the Sun, which he 
supposes to be the cause of comets' tails, may sufficiently neutra- 
lize the attractive force as to convert originally elliptic orbits into 
parabolas. He, however, offers no exphination of the fact tha 
fitrongly-marked hyperbolic orbits are unknown, contrary to what 
the laws of probability would lead us to expect. 

The * Times' correspondent at Cape Town telegraphs under 
date Dec. 25: — "A comet has been visible during the last few 
evenings, which Dr. Gill says is the comet discovered by Mr. Per- 
rine on Nov. 17. It is moving northward and less rapidly east- 
ward, and is diminishing in brilliance nightly," • -A, C. D. C, 

MiNOB Planet Notes. — 'The Bulletin Astronomique* for 
December contains a somewhat technical paper by M. Tisserand 
on the perturbations of the minor planets by Jupiter. He examines 
especially the case where the period is approximately half that of 
Jupiter, and shows that this case is not necessarily unstable, but 
that oscillation of the period through a value equal to half that of 
Jupiter may take place. 

Prof. Wolf gives an interesting account, in Ast. Nach, 3319, 
^f his photographic method of searching for minor planets, He 
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uses a portrait-lens, aperture 6 inches, focal length 30 inches, with 
field of view of 70 square degrees. The exposures range up to two 
hours, and two exposures of each region are given on the same 
night to distinguish genuine planetary trails from accidental 
marks. The plates are compared either (i) by simple super- 
position — a bad method, since the films are not in contact; (2) by 
printing a glass positive of one, and superposing, film to film ; 
(3) by using a stereoscope, which throws planets into relief in con- 
sequence of their altered positions, A list of position of 32 
planets from the photographs is given ; these are not, however^ 
considered so accurate as visual observations. 70° is found to be 
the practical limit of zenith-distance for planetary photography ; 
little, therefore, can be done in the summer. An interesting com- 
parison is given of various developers tried, and of their suitability 
ill dififerent circumstances. 

In 1892 the ratio of new planets to known ones on the plates 
was I to 2*1 ; in 1893, i to 3*0 ; in 1894, i to 2*5 ; in 1895, ^ *^ 
6*3. These figures suggest that the zone may be approaching 
exhaustion, at least as regards planets brighter than the 13th 
magnitude. Prof. Wolf remarks that he has never seen tele- 
scopically any of the planets discovered by him. 

A new planet CE was discovered by Charlois on Dec. 9, and 
two others, CF, CQ-, by Wolf on Dec. 11. C¥ may be identical 
with (352), discovered by Wolf 1893, Jan. 12. 

OC, discovered by Wolf on Oct. 13, has been numbered 407. 

A. 0. D. C. 

The Eadiant Heat feom the Moon diteing an Eclipse. — 
Scarcely ever can anyone have so fitly earned the epithet "patient," 
80 often applied to the astronomer, as the Earl of Bosse, who for 
some years past has been engaged on an investigation which can 
only be pursued during lunar eclipses. His Lordship presented 
the results of this investigation at a lecture before the Eoyal 
Institution on May 31st last. 

Some twenty-two years ago Lord Eosse made a study of the 
variation of the heat radiated from the Moon in relation to its 
change of phase, and the fact was observed that the efBect of the 
heat received by the Earth from the Moon was not at a maximum at 
an interval after Full-Moon, as might have been expected, judging 
from solar analogies, but the maximum, as observed, occurred 
rather before Eull-Moon, a result of which it is diflS.cult to see the 
cause. Moreover, the variation during the phase showed that the 
radiated heat was derived directly from the Sun, not reflected by 
the lunar surface, but absorbed and afterwards emitted. The fact 
that the maximum did not occur after Eull-Moon tends to show 
that this emission follows the absorption almost immediately, 
but Lord Eosse was induced to suppose that with the " far more 
rapid changes of illumination during an eclipse, the delay in the 
emission might be easily perceived." Hence the present research* 
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At the eclipses of May and November 1872, and August 1877, 
the state of the sky prevented observations of any importance, but 
on the occasion of the total lunar eclipse of 1884, Oct. 4th, 
Dr. Boeddicker (^Lord Rosse was in America at this time) was 
more successful. It was found that the observed heat varied 
pretty nearly as the light (calculated), a slight lag being apparent 
in the heat, but, what was more remarkable, the heat rapidly 
increased after the end of the total phase, not towards the usual 
Full-Moon value, but to a limit only 87 per cent, of that value, 
apd there seemed no disposition to return to Full-Moon value 
for quite half an hour after last contact with the penumbra. On 
the occasion of the total eclipse of 188S, June 28, the same fact 
was observed. At the time of last contact with the penumbra, 
the heat was 8o*6 only, and i** 40" later 81 per cent, only of 
its full value. At this eclipse, the circumstances of which were 
particularly favourable, the radiation appeared to diminish im- 
mediately the observations were begun an hour before first 
contact with penumbra, and during totality the heat received from 
the Moon was less than i per cent, of its Full-Moon value, but, as 
we have said, did not rise with equal rapidity after the eclipse. 
Lord Eosse confesses himself unable to give an explanation of the 
phenomenon. 

The printed report of the lecture from which we have extracted 
these interesting facts, gives diagrams exhibiting the results, and 
also illustrations of the instruments employed (a thermopile 
mounted on the 6-foot reflector), together with a discussion by 
Lord Eosse of similar researches by Langley and others. 

Vaeiable Stabs, — The second Harvard College Circular states 
that in many cases, from examination of photographs of star- 
clusters, it has been found that stars in these clusters are variable. 
The photographs referred to are those taken at Arequipa with the 
Boyden Telescope, which is under the charge of Prof. Bailey. In 
the cluster in Canes Venatici (Messier 3) (N.Q-.C. 5272), 87 stars 
are said to be variable ; in the cluster Messier 5 (N.G.C. 5904), 
46 stars ; in N.G-.C. 7089, 2 stars ; and 3 in iNT.Q-.C. 7099 ; but, 
on the other hand, in five other clusters no variables could be 
found. . 

This variability is said to be deduced from the examination of 
many plates, and Mr. Baile/s opinion is confirmed by Prof. E. 0. 
Pickering and Mrs. Fleming. It appears that the periods of some 
of these variables are not of more than a few hours. As an 
instance of this, the results of five photographs of one star (in 
N.Q-.C. 5904), taken at intervals of one hour, are quoted in the 
circular: the deduced magnitudes are 14*3, 13*5, 13*8, 13*9, and 
14*3. We are disposed to think that the photography must be 
v£ry precise and the measuring very trustworthy before we ascribe 
this absolutely to variability of the star, although, as will be seen 
from the following note, the shortness of its period is not unique. 
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A BBMABKABLB Vaeiablh Stae. — Dr. Chandler announces 
(Ast. Journ. No. 358) that the star 8598 TJ Pegasi varies from 
magnitude 8*9 to 97 in the remarkably short period 06 5** 3i"*i5. 
Jt is not of the Algol type, as the variation is continuous 
throughout the period, nor is it of the class to which 17 AquilsB and 
I Cephei belong, as its light curve is symmetrical, showing equal 
^mes of increase and decrease. These conclusions have not been 
hurriedly arrived at, for Dr. Chandler and Mr. Tendell have 
had this star under observation for more than a year, and consider, 
only after rejecting other hypotheses, that this is the true 
explanation of the various observations they have made. In the 
rflucceeding number of the ' Astronomical Journal' (359) Mr. Tendell 
gives his latest observations — minimum Nov. 3** 6^ 56™, maximum 
Nov. 3 9*" 27", Dorchester (U.S.) Mean Time; and the period 
5** 34™ deduced from these. The place of TJ Pegasi for 1900*0 is 
E-A. 23'* 52"* 53% Dec. +15° 23'-9. 

Thb Cause op Vabiation op Stab-magnitude. — As is indi- 
,cated in the preceding note, it is probable that all stars which are 
^observed to vary are not affected by similar causes. There is a 
large class of stars, of which Algol is the type, whose variation 
it may almost certainly be said is caused by the revolution around it 
.of a dark body, which at intervals partially ecHpses it, so that 
during only part of the period does the variation occur, but during 
the other part the magnitude of the star remains constant. 
I Cephei is another star which may be taken as the type of a class, 
the stars forming which are always varying in magnitude, but 
the time from maximum to minimum is not equal to that from 
minimum to maximum, which times are, in the case of h Cephei, 
respectively 3* 18** and i** 1^. The phenomena attending this 
star have been well investigated by M. Belopolsky, who is of 
opinion that the variation is not caused by eclipse, although the 
star probably forms a close binary system with a dark component. 
A theory to account for such variation is set forth by Mr. Alex. W. 
Boberts in the November number of the * Astrophysical Journal,' 
^ho thinks that there is an actual change in the temperature of 
the star as its companion passes from periastron to apastron, 
caused by the nearness of the bodies. The observed maximum 
and minimum do not occur until the stars have passed periastron 
and apastron of M. Belopolsky's orbit, and Mr. Boberts points out 
with considerable plausibility that this is quite consistent with his 
theory, referring to the analogy of the well-known facts of daily 
temperature. This explanation, as the author says, is certainly 
consistent with the principal observed features : (i) the rapid rise 
to maximum ; (2) continuous variation ; (3) narrow limits of 
variation, althouigh, as might have been expected, it will not meet 
all the facts of every case. But Mr. Eoberts candidly points out 
a crucial test, by which it seems he is prepared to let his theory 
.stand or fall. The components of the binary star a Centauii 
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are, at periastron, only one-third of the distance apart that they 
are at apastron, and the heat which the less luminous body receives 
in the former position is ten times greater than that which it 
receives in the latter. Photographs of this pair were taken at the 
Cape in 1875, and if Mr. Eoberts's view that the eccentricity of 
the orbit causes variation of the light of a close binary be true, 
similar photographs taken in the year 19 15 should show a con- 
siderable change in the relative magnitude of the photographic 
discs of the two components. Perhaps if a photograph were taken 
now the effect might show. 

Ik a recent number of the ' Astronomical Journal' (No. 356) 
Prof. Newcomb publishes as a value of the solar parallax 8"' 7 7 3, 
derived from the value of the parallactic inequality of Delaunay's 
lunar theory. In previous investigations of this kind Prof*. 
Newcomb had for certain reasons, which he gives, preferred to us© 
Hansen's value of this inequality, but since recent researches by 
Mr. Q-. W. Hill and Prof. Brown confirm Delaunajr's value, 
Prof. Newcomb has been led to publish this deduced value of the 
solar parallax, which, however, as might be expected, he does not 
regard as final. ^_^_^ 

Mb. W. E. Cooke, M.A., has been appointed, by the Govern- 
ment of Western Australia, Director of the Colonial Observatory 
which is to be established at Perth, West Australia. Mr. Cooke 
is colonial bom, and was educated at Adelaide University, where 
he took the degree of Bachelor of Arts in 1882. He then entered 
the Adelaide Observatary as Assistant to Sir Charles Todd, ta 
whom he has been of much service. Several papers which 
Mr. Cooke has recently communicated to the Eoyal Astronomical 
Society attest his genius as a practical astronomer. 

Obituaey. — We regret to have to announce the death of John 
Bussell Hind, LL.D., F.E-S., which took place on Monday 
Dec. 23rd last. Dr. Hind was born at Nottingham in 1822, and 
when quite a young man joined the staff of the Eoyal Observatory, 
Greenwich, being attached to the then recently established 
Magnetic and Meteorological branch. Though his work therefore 
was not actually astronomical, it is remembered by his colleagues 
that he devoted much of his own time to using the Sheepshanks 
Equatoreal, in the hope of being fortunate enough to find a comet. 
He took part in the first chronometric determination of the 
longitude of Valentia. Prom Green^^'ich Mr. Hind went to help 
Mr. Bishop in his observatory in Eegenf s Park, where he joined 
in the search for small planets, then being pursued with some 
activity, and discovered Iris and Plora and others. For these 
discoveries he received a pecuniary reward from the Government, 
and obtained such reputation that on the death of Lieut. Stratford 
in 1.853 hcfcwas appointed to succeed that dfiicer as Superintendent 
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of the Nautical Almanac Office ; the late Prof. J. G. Adams being 
also a candidate for the post. He still, however, retained the 
general superintendence of Mr. Bishop's Observatory, his assistants 
being successively Pogson, Vogel, Marth, and Talmage ; and when 
the observatory was removed to Twickenham, in 1861, Mr. Hind 
went to live in the neighbourhood, and still remained in charge 
for some years. Dr. Hind will be remembered both as an 
observer and an author. He went to Norway to observe the total 
eclipse of 1851, July 28, and was thus one of the early observers 
of solar prominences ; a remarkable observation of distortion of 
Biela's comet is recorded as made by him ; and a variable nebula, 
which has lately aroused some interest, bears his name. He 
began his career as an author early, for at the age of 16, before 
he went to Greenwich, he contributed astronomical notes to a 
local newspaper, and about the same time published the * Atmo- 
spheric Almanac,' in which he attempted to predict the weather 
throughout the year. Two years of this were published. But 
he has done more valuable work tnau this : his treatise on 
comets is well known, and until quite recently it was Dr. Hind's 
practice to furnish orbits and ephemerides of the comets as they 
occasionally appeared. Dr. Hind resigned the Superintendence of 
the Nautical Almanac Office at tfee end of 1891, after 40 years' 
servicer. He joined the Eoyal Astronomical Society on 1844, 
Dec. 13, and was made President in February 1880. 

Notwithstanding the copious rainfalls of November and 
December, the total for the year 1895 is considerably below the 
average. The total rain registered at Q-reenwich during the year 
measured 19*69 inches, which is 4*85 inches below the fifty-year 
average ( 1 84 1-90). The weather during Christmas was particularly 
unseasonable, rather more than an inch of rain being registered 
between Dec. 24 and 30, both dates inclusive. 

The comparative scarcity of cloud during the year may also be 
judged from the fact that the number of observations made with 
the Transit-Circle at Greenwich is considerably in excess of that 
for any other year. We are informed that the number of transits 
is over 12,000. 

Habyabd College Cibgulab, No. 3, announces that the star 
B.D.-f i7°*4367, E,A. 20^ 33™* i, Dec. +17° 56' (i9oo'o), appears 
to be a variable of the Algol type. The change of brightness is 
said to be rapid, and the range of variation to be large, exceeding 
two magnitudes. 

The Valz Prize of the Academy of Sciences, Paris, has been 
awarded to Mr. Denning, of Bristol, for his observations of 
shooting-stars, discoveries of comets, and other astronomical work. 
We offer our best congratulations^to our esteemed contributor. 

Mr. T. F. Claxton, who for sime years has been attached to 
the Magnetic and Meteorological branch of the Royal Observatory, 
vol. XYin. o 
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Greenwich, has been appointed First Assistant at the Eoyal 
Alfred Observatory, Mauritius. 

Mr. Charles Martin, also of Greenwich, has recently been 
appointed Assistant to Dr. Eambaut at Dunsink. 



From an Oxford Note-Book. 

. It is to be regretted that the average reporter is so little able to 
give the substance of a speech on scientific matters. When trying 
to cope with a scientific gathering, he almost invariably gives a full 
report of the introductory and formal speeches, especially if these 
are delivered by men of political eminence ; and the real essence 
of the meeting is lost. When the Memorial to Adams in 
Westminster Abbey was unveiled, the Duke of Devonshire 
opened the proceedings in a few well-chosen but purely formal 
sentences — reported at full length in the Times ; while to really 
important speeches about Adams's work, by such men as 
Lord Kelvin, Sir George Stokes, and several others, only a line 
or two was devoted. At the Eoyal Society Annual Dinner on 
November 30, two rather dull speeches by Mr. Eitchie and 
Mr. Shaw Lefevre were given similar prominence, while others of 
considerable interest were omitted altogether. Por instance, not 
the least important toast at these annual gatherings is that of the 
Medallists for the year ; and Prof. Ewing made an excellent 
speech in reply, not a word of which was given in the Times. 

Prop. Ewing took a natural and national pride in the fact that 
three medals had gone to Scotland : he rallied Dr. Murray on 
having had the world for an oyster and been equal to the opening 
of it ; and said of him and of Professor Eamsay, " Ye are both 
Argonauts, who have returned invested with a golden fleece." 
He further compared the finding of Argon with Sherlock Holmes's 
search for a document which had been concealed by the simple 
expedient of putting it in the most conspicuous place possible ; 
and dubbed the discoverers Argus-eyed. He mentioned the 
generous practice of the Eoyal Society in giving not only a gold 
but a silver medal to each medallist, and inferred that whatever 
it might be in theory, the Society was in practice bimetallist — 
intending that one metal should ^o into circulation while the 
other was kept in reserve ; and he finally reminded the new 
President, Sir Joseph Lister, of the occasion many years ago when 
at the Eoyal Society of Edinburgh he produced a number of flasks 
of milk which had been taken from the parent cow some months 
before under antiseptic conditions ; and of the sensation in his 
audience when he (the President) showed his faith in this new 
treatment by removing one of the stoppers and drinking the milk. 
Even this cold-blooded statement of the points of an excellent 
speech may be of interest, and I give it here for what it is worth. 
But I wish we had had a verbatim report. 
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Ebom the report of the meeting of the E.A.S. on December 15, 
given elsewhere, it will be seen that some progress has been made 
towards the actual use of the coelostat. There is, of course, a 
good deal of difference between theory and practice in the case of 
a new instrument, and until some actual results have been 
obtained it would be a mistake to think that all the difficulties 
can be overcome in so simple a manner as theory would indicate. 
In his report on the Eclipse of 1893 (page 2), Mr. J. M. Schaeberle 
considers that the *' best results which could be given by the lens 
alone could not be obtained if an intermediate reflecting surface 
were to be introduced, to say nothing of the effects produced in 
long exposures by a rotation of the image in position-angle, with a 
change in the hour-angle of the Sun." It is yet to be determined 
how serious is the first objection to the use of a mirror. The 
second objection, the rotation of the image, disappears when the 
mirror is used as a coelostat, though this does not seem to have 
occurred to Mr. Schaeberle any more than to others who have 
done eclipse work. And yet Mr. W. W. Campbell writes (Pub. 
Ast. Soc. Pacific, vol. vii. p. 293), " the principles — and possibly 
the practice — of the coelostat are well known in this country. As 
an example, I may perhaps mention that when Professor S. P. 
Langley was here, in 1893, ^® recommended that for certain 
purposes we mount the reflector of our heliostat with its plane in 
the axis of rotation and parallel to the Earth's axis, adjust the 
clock-work to a 48-hour rotation, and place the observing telescope 
in the proper horizontal position. These conditions are indentical 
with those required by M. Ltppmann^s coelostat." So they are 
certainly ; and it seems a pity the excellent advice was not taken. 

I THINK the following paragraphs are amusing enough to be 
reproduced. The first is from Tit-Bits for Dec. lo^presumably 
a defective translation. The second from the Daily Telegraph of 
of Dec. 14. 

" An Astronomer's Paradise. — On the high desert plains of 
Algeria the atmosphere is so clear and translucent that the 
satellites of Jupiter are visible to the naked eye, and the craters 
of the Moon on the dark surface of that luminary can be examined 
with a telescope. — El Mundo FintorescoJ' 

** A London assistant-schoolmistress writes that she has now full 
conviction of the inutility of attempting to instil into the minds 
of nine-year-old girls a knowledge of the more recondite branches 
of astronomy. She says that, according to instructions, she 
explained to her class, some time ago, the uses and purposes of 
the zodiac. The other day she resumed the astronomy-lesson, and, 
in order to test the recollection of the pupils, she asked, * What 
is the zodiac ? ' ' There aren't none now, ma'am,' replied a little 
^rl ; * it's bast up.' * What's burst up ? ' said the teacher, in 
great surprise. * The sody'urk,' answered the girl, * where they 
tiiake the sody-water, and father's been thrown out of work.' 
Subsequent investigation showed that a soda-water manufactory in 
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the neighbourhood where the girl lived had been closed — ^tempo- 
rarily, at least — through the bursting of some steam-pipe, and the 
pupil had seen in this catastrophe the collapse of the zodiac. The 
ladj says she thought it was useless to proceed further with her 
explanations of astronomy. 

In a recent number of the * Cambridge Eeview ' it was announced 
that " another Newton MS., containing a transcript of the * Prin- 
cipia/ with curious additions, had recently been acquired by Trinity 
College." It does not appear, however, that the acquisition is of 
any great importance. It seems to be a translation of the ist 
edition of the * Principia ' corrected by the 3rd edition, and so was 
probably contemporary ; but it only covers the First Book, and 
runs page for page with the first edition. It may possibly have 
been used for teaching purposes by some tutor of the period. The 
purchase of it by Trinity College is evidence rather of the care 
taken by the College to preserve anything connected with Newton 
than of great intrinsic value in the MS. itself. 

The new variable which Dr. S. C. Chandler has discovered, with 
a period of 5I hours only, opens up new possibilities in this 
department of astronomy. It means more work of course, but 
work of a delightful kind ; for the tedium of waiting for something 
to happen is eliminated — something is going on all the time. An 
account of the star is given in No. 358 of the 'Astronomical 
Journal.' I am glad to be able to report that the editor, 
Dr. Gould, is recovering slowly but surely from his serious 
accident (mentioned in these notes in October). He can walk a 
quarter of a mile or so, at a slow pace, and at the end of October 
attended the session of the National Academy of Sciences in 
Philadelphia. 

A PEOJBOT for a univeral scheme of bibliography has been 
circulated by the Belgian Astronomical Society, supported by a 
number of eminent astronomers if we may judge by a list of names 
given in the circular. I am not sure, however, that the project is 
quite entitled to this support if I may judge from a single iustance. 
My own unworthy name is on the list, somewhat to my surprise, 
as I did not remember the circumstances under which I had 
signified my approval of the scheme ; and I summoned up 
sufficient courage to write to the Librarian of the Belgian Society 
to ask him to remind me of these circumstances. His reply is as 
follows: — " Derni^rement j'ai eu Thonneur de vous adresser 
quelques pages types de la Bibliographia Astronoroica, en vous 
demandant de bien vouloir nous honorer de vos conseils . • . Le 
dernier paragraphe de ma demande disait que votre silence serait 
considere comme une adhesion.'' I am afniid that my silence was 
not quite interpretable in this way, but I can only hope that my 
case was exceptional, and that the other names represent a more 
deliberate approval of the scheme. 
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MEETING OF THE ROYAL ASTRONOMICAL SOCIETY. 

Friday, Jauuary lo, 1896. 

Dr. A. A. CoMMOK, F.R.S., President^ in the Chair. 

Secretaries : Prof. H. H. Tubneb, M.A., B.Sc, and 

E. W. Maundbb. 

The Minutes of the previous Meeting were read and confirmed. 

Mr. Mawnder. 78 presents have been received since the last 
meeting of the Society. Of these, attention may be called to a 
little manual called " Telescopic Astronomy," by Mr. A. Fowler ; 
and to some negatives of lantern-sides, made by Mr. Newbegin from 
Keeler^s drawings of Mars which appeared in the memoirs of the 
Society. "We have also received from Dr. Weinek some enlarge- 
ments he has made horn the lunar negatives of MM. Loewy and 
Puiseaux. 

A vote of thanks was accorded to the donors of these presents ^ 
Prof. Turner. We have received an important pAper by Prof. 
Barnard on micrometric measures of the Ball and Ring System of 
Saturn and of the diameter of his satelhte Titan, with some re- 
marks on large and small telescopes. In the ' Monthly Notices ' for 
May 189s, Prof. Barnard gave a series of measures of the Ball and 
Ring System of Saturn made at the Lick Observatory during 1894. 
In 1895 the measures were repeated with the same instrument, so 
that the final results now published rest on two years' observations. 
The 1895 measures were in the main accordant with the Results of 
1894. In the opposition of 1894 no direct measures were made 
of the inner diameter of the crape ring ; during the opposition of 
189 s this ring was measured directly, and the value of its diameter 
given by the present measures is to be adopted. Remarking that 
much discussion had arisen over the apparently abnormal lack of 
detail shown in his previous observations of Saturn with the 
3 6 -inch, the general impression seeming to be that great telescopes 
are inferior to smaller ones for showing the delicate markings oh 
the surface of a planet, Prof. Barnard in his paper gives details 
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of several nights' observations, when he made experiments by 
observing planets with the full aperture of the telescope, and 
with a diaphragm over the object-glass to reduce the aperture to 
1 2 inches. These experiments were made to det.ermine if, as is 
thought by some astronomers, a reduction of the aperture would 
make it possible to see details that are not visible with the full 
aperture ; but Prof. Barnard remains convinced that everything 
that can be seen with the area of the O.Q. diminished can be 
seen with the full aperture, and, further, that such details can be 
seen bettor with the full aperture when the air is steady. At the 
opposition of Saturn in 1895, as on all previous occasions, no spots 
were seen upon the planet M'ith any aperture, either in early 
twilight, at dawn, or after dark. Prof. Barnard repeats his opinion 
that it is better to reduce the light by a cap with a small hole in 
it placed over the eyepiece, than by placing a diaphragm over the 
object-glass, and sums up by saying that, in his experience, the 
large telescope is best for planetary and some other visual work, 
but for large and diffused nebulae he prefers a smaller one. 

Dr, Spitta, I should like to ask whether putting a diaphragm 
over the eyepiece has a different effect to diminishing the aperture 
of the object-glass. Perhaps the President will be able to enlighten 
us. 

The President, It seems to me that the two methods give 
exactly the same effect. 

Dr. Sjcntta, But in his paper Prof. Barnard says the effect is 
different. 

Capt, Noble. I should like to make two remarks in connection 
with the paper. The first is that the spots which were seen upon 
Saturn were seen by Mr. Stanley "Williams at Brighton, and 
others. Now, if Mr. Stanley Williams did not see them, I am 
perfectly certain he would not have said he did ; he is a skilful 
observer and not an imaginative man. The reason why Prof. 
Barnard did not see them may possibly be found in Prof. Keeler's 
paper, in which he discussed the spherical aberration of this object- 
glass. When I read the figures I was astounded at the amount 
of the aberration in this large telescope ; and with that amount of 
aberration I do not wonder a bit at his not seeing the spots. 

Sir Bohei't Ball. In a subsequent part of the paper Prof. Barnard 
describes the multitudinous details he has seen on Mars in the 
region of the " Kaiser Sea ^ and on other parts of the Martian 
surface, which does not look as if spherical aberration interfered 
to a great extent with the performance of the object-glass. 

Mr. Newall. As I have seen through the Lick telescope, perhaps 
I may be allowed to make a remark upon its performances. I was 
fortunate in being able to look through it on two different nights, 
when the seeing was extremely good, and I confess I was amazed 
at its performance on small double stars and on tolerably bright 
stars also. The only thing that has surprised me with respect to 
the telescope is that only eight inches of the diameter of the 
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object-glass has been used in photographing the Moon. I did not 
realize what the reason for this was until the third volume of the 
* Lick Observations ' was published. It then appeared that this 
was done partly because of some defect in the photographic lens : 
that is, a third lens which is put in front of the big object-glass 
when it is used for photographic purposes. Chromatic aberration 
may be left out of account altogether when one is concerned with 
looking into the details of planets, and it seems to me that the 
remarks Prof. Barnard makes about the fineness and accuracy of 
detail seen with large instruments are perfectly true. On the 
25-inch equatorial at Cambridge there is an extremely good finder 
of 6 1 inches aperture, and there are many nights when the sky is 
bad for observing when the 6 1 -inch is found to perform as well 
as the 25-inch; but as a practical matter I would not hesitate on 
any night to use the 25-inch for looking at the detail of a planet 
in preference to the 6| inch. I can fully corroborate the remarks 
about the effectiveness of the big telescope. 

Mr. Maunder, I should like to support what Mr. Newall has 
just said. There is a good 6-inch telescope attached to the 28-inch 
at Greenwich, and when I have had an opportunity of looking at 
Mars or Jupiter with the great telescope, the difference has been 
very perceptible between the defining-power of the larger and 
the smaller telescopes. I should certainly much prefer to use 
the larger telescope for planetary work. 

The Astronomer Royal, I do not know that I can say much 
on the subject of the relative advantages of different-sized tele- 
scopes, but there is one consideration always to be borne in 
mind ; and that is, that in the use of a large telescope there is a 
very much larger area of the atmosphere affecting the image, 
and when the air is in a tremulous condition the image is 
liable to be affected, and naturally a high power cannot be used 
with the same advantage as when the atmosphere is quite quiet: 
80 it is disappointing in some ways to possess a large telescope 
because it can only be used under exceptional conditions of 
^he atmosphere; but when the air is in a quiet state there 
's no doubt that a great deal more can be seen with a large 
^Bioscope than with a small one. With a small telescope on a 
^^ry bad night it is possible, perhaps, to see nearly as much as 
'^^th a big one ; but if the atmospheric opportunities are properly 
^tosen, one can no doubt see very much more with a large tele- 
^i3ope for short intervals of good definition than with a small 
^^ne, but one has to watch very patiently for these fits of fine 
definition and n^ake the most of them when they come. 

Prof, Turner, I remember sometime ago Mr. Wilson, now 
-Archdeacon of Manchester, remarked to me that he had devised 
^n arrangement attached to the Eugby telescope by which he 
^^uld gradually reduce the aperture on bad nights until he got 
t^he aperture quite suitable for the occasion. I should like to 
^^ attention to the contrivance he used, which is an ingenious 
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adaptation to practical purposes of a geometrical figure kno\x'u 
to mathematicians. A series of many strings are led from the 
rim of the object-glass to a parallel ring, the strings thus forming 
a cylinder. Bj rotation of the upper ring about the axis of the 
cylinder the strings incline and form a hyperboloid of one sheet, 
the central section of which is always circular, and forms a 
diaphragm, whose diameter diminishes as the ring is rotated. 
I have never seen this contrivance in any optician's workshop, 
although we are familiar with other contrivances which give a 
closing polygon instead of a circle. 

Mr, Robinson. I should like to ask to what extent it might 
be expected that observations made at Mount Hamilton would 
differ from those made at lower levels. Mount Hamilton is 
4000 feet high, and with different climatic conditions an observer 
might be expected to get better definition, so that we cannot 
compare his results with those got from observations in a country 
like this, and at an altitude not much above the sea-level. 

Rev, W, Sidgreaves. The behaviour of large objectives is an 
interesting subject to me, in connection with the Perry Memorial 
15-inch refractor. I have made no special attempts to test its 
resolving powers. I have devoted practically all the available 
nights to one end, that of getting the best spectroscopic results 
with the means at my command. But I have, of course, occa- 
sionally tried its powers on the planets, &c. ; and I must acknow- 
ledge that 1 have never seen anything approaching the exquisite 
drawings which I have seen in some of our astrophysical publi-. 
cations. AVhen, however, I turn to an object like the nebula of 
Orion, which has been photographed, I am at once struck with its 
appearance as precisely that of Dr. E»oberts* pictures of it. 

1 he President. This subject about large and small telescopes is 
one that comes up for discussion very frequently. I recollect 
many years ago when I first began to work with the telescope 
reading all the literature I could get hold of rekiting to the per- 
formance of object-glasses of different apertures. I was much 
puzzled by the opinions expressed by various authorities as to the 
advisability of cutting down the aperture by \ inch or ^ inch in 
order to see a star better. I could not understand, also, why a 
lo-inch object-glass should make a so much better telescope than 
a i2|-inch. I made experiments with my own telescopes by 
reducing the aperture and found that, as a rule, with a large 
telescope and a small magnifying-power I could see just as well as 
with a small telescope and a high magnifying-power. In telescopes 
made on the scale of the present day, where the aperture is from oue^ 
fifth to one-tenth of the focal length, the light of the major planets 
is too great f6r moderate magnification, for to see small details it is 
absolutely necessary to have neither too much nor too little light ; 
there is a proper illumination suitable for the observation of every 
object. I remember one occasion wh^n I was observing and saw^ 
Saturn defined most wonderfully, — I saw the crape ring and th€| 
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other well-known details defined as I have never seen theln before 
or since ; and I found after the observation that I was using only 
a segment of the mirror about 9 inches in breadth, — 1 was, in fact, 
looking through the upper half of the tube and using the upper 
part of the speculum, possibly the part which was free from 
tremors. My impression is that we of the present day are making 
a great mistake in having telescopes of too small a focal length in 
proportion to the aperture for the examination of planetary detail. 
There is no doubt that the advantage of a large telescope over a small 
one is not only in the aperture but is also and principally in th|e 
•greater focal length. There is not the slightest doubt but that the 
single lens of immense focal length of Cassini and Huvghens and 
others gave a primary image which could be seen with the eye and 
in its naked beauty without too much light. I had occasion in 
making the oblique Cassegrain telescope to investigate the size of 
the image given by the combination, and which is equivalent to 
large focal length, and I have an image of the Sun 14 inches in 
diameter. This is an enormous magnification. You can look at 
the object without an eyepiece and see it magnified to about 
150 or 200 diameters. One thing which is very striking is the 
beautiful steadiness of the image. The primary image is formed 
upon such a scale that the magnification necessary is extremely 
small, and there is therefore a due proportion of light to size, and 
that is one of the things which is most lost sight of in comparing 
telescopes of large and small apertures. This subject is an 
extremely interesting one and gives rise to discussion which is 
even better than that on the subject of the relative merits of 
reflectors and refractors. 

The Astronomer Royal. The question of reducing the intensity 
of light suggests to me that it would be of very great interest to 
compare the image as seen with the full aperture through cobalt 
glass or some such obscuring screen and the image formed by 
reducing the aperture. With the 28-inch at Greenwich we have 
• been using cobalt glass as a screen between the eyepiece and the 
eye, which is found advantageous; and where the light is too 
intense to get the best results it is possible in this way to reduce 
it without reducing the aperture. I thiuk it would be interesting 
if a series of experiments were made for the purpose of comparing 
the effect of reducing the light in various ways, first by glasses of 
different colours without reducing the aperture, and then by 
reducing the aperture. It is possible to reduce the light without 
reducing the aperture, and this method may give better definition. 

The President. I recollect many years aj^o that on a certain 
occasion I could not see the companion of Sirius until I used a 
smoked glass wedge, and then I saw it. I wrote to the late 
Dr. Hind about this. I was able to see the small companion, but 
only with the full aperture and blue glass. 

The Astronomer Royal. My remark might apply to Jupiter and 
Saturn, where the image is too bright to allow of the details being 
seen. 
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Mr, Newall, I have tried that plan on two nights when the 
planet was extremely bright and the seeing not very good, and I 
do not hesitate to speak in favour of using the darkened glass 
instead of cutting down the object-glass by means of a diaphragm. 

Capt, ^oble. Perhaps the Astronomer Soyal would, at the same 
time as he makes the comparison he speaks of, have Prof. Barnard's 
own method tried with the others ; that is, of cutting down the 
aperture of the eye lens. He seems to think that he retained all 
the advantage of the large aperture while cutting oft the light at 
the eyepiece. 

Mr, Newall, Without knowing anything of Prof. Barnard's 
method by experience, it seems to me that there might be a 
difference. In one case the contracted beam passes through the 
central part of the eyepiece, in the other case it may pass not 
centrally : the difference would then depend on the goodness of 
the eyepiece. 

The President, My experience is that there is always one 
particular eyepiece which is always the most suitable one for any 
particular telescope. 1 have two or three eyepieces which work 
magnificently with one telescope, but which do . not work well 
with another. 

A vote of thanks was passed to Prof. Barnard. 

Mr, Newall described the spectroscope recently constructed for 
use with the 25-inch equatorial at Cambridge, and exhibited 
pictures of it. It may be briefly described as a single-prism 
spectroscope transmitting a beam of light with circular section 
2 inches in diameter ; it has been designed solely for photo- 
graphing spectra. A single prism has been used in order to avoid 
unnecessary loss of light ; this prism has to be large in order that 
the desired resolving power may be gained. It had been found 
that a prism large enough to transmit a 2-inch beam gives a 
resolving power greater than a photographic film, with its strongly 
marked granularity, can do justice to, iu that greater linear dis- 
persion than can be used advantageously in stellar spectroscopy. 
The requisite linear dispersion (i. e. length of spectrum on the 
photographic plate) has been obtained by the use ot a long camera; 
and in order to avoid excesMve linear dimensions in the apparatus, 
one of Dallmeyer's telephoto combinations has been used, so that 
the camera, whose effective focal length is 40 inches, is only 
20 inches long. A correcting lens is used to alter the character 
of the colour correction of the equatorial, so that a greater range 
of spectrum can be photographed ; and this lens is of such form 
and so placed that the corrected focus is 18 inches nearer to the 
object-glass than the uncorrected focus. The spectroscope is 
pushed partly into the tube of the equatorial, and many advantages 
are thus gained. The difficulties that might have been anticipated 
as likely to arise from the inaccessibility of the slit have been 
entirely avoided by the use of Dr. Huggins's admirable device of 
the reflecting slit-plate. 
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Mr. Newall also showed photographs of spectra taken with the 
spectroscope to iUustrate some remarks ahout the enormous dif- 
ference between the exposures necessary with a slit-spectroscope 
and an objective prism, by showing on the screen some enlarge- 
ments of photographed star-trails, from which it was evident that 
the star would, on such a night as that in which these photographs 
were taken, have been more frequently o£E the slit than on it. 
In fact, actual measurement of the trails showed that the star 
would, even in a liberal estimate, have been on the slit only two- 
fifths of the whole time of exposure. 

Rev. W, Sidgreaves. The loss of light in its passage through an 
ordinary spectroscope attached to the eye- end of a telescope is an 
interesting subject, and Mr. Newall's photograph of the trail of a 
star's image is very instructive; but I do not think that it 
accounts for all the difference of light-intensity as given by the 
objective prism and by the eye-end prism. Mine is a slitless 
spectrograph at the eye-end of the telescope, and loses not more 
light than the objective- prism spectrograph, by the oscillations of 
the star's image as observed by Mr. Newall ; aud yet the loss of light 
through the eye-end optical system is very great, when compared 
with the behaviour of the objective prism. The photographs 
obtained at South Kensington with a 6-inch prism and lens are 
stronger and longer at a much quicker trail than those obtained 
at Stouyhurst, with the 15-inch lens and small prism. I think 
the difference greater than can be accounted for by the e^Ura 
surfaces of reflection. 

The Astronomer Royal. I would like to ask Father Sidgreaves 
what is the thickness of his prism and what glass it is made of. 

Rev, W, Sidgreaves. The central prism of the system of three 
is of dense glass. The length of the compound prism is about 
4 inches ; it seems to be of white clearness. 

Mr, Newall. I should like to say that I often make a point of 
looking through the tube at the object-glass without the eyepiece 
before beginning work, the telescope being pointed to a bright 
star. I let the image of the star tall upon the pupil of the eye, 
so that I see the whole object-glass covered with light in the 
method well known to those who have studied scintillation. On 
good observing nights the object-glass appears nearly uniformly 
illuminated, but on nights not quite so good the circular disc is 
seen crossed by dark bars which are in rapid oscillation. The 
motion does not permit of their number being counted with 
accuracy, but it is possible to estimate their number roughly, and 
it seems to vary for different nights from 4 or 6 to 1 5 or 20. 
I have not been able to make a definite connection between the 
appearance of the object-glass and the goodness of seeing ; but, 
speaking generally, the worse the night is for observing the greater 
is the irregularity of these bars, and on very many nights there 
are two sets crossing one another at a fixed angle so as to form 
lozenge-shaped bright and dark patches on the object-glass. The 
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existence of these dark bars or patches may be attributed to a 
stoppage of light hj irregularities in the layers of atmosphere 
through which the light passes ; and from an investigation which 
Lord EAjleigh has made on this matter in connection with obser- 
vations by Eespighi and others, he concludes that the seat of these 
irregularities is in certain cases about 4 or 5 miles above the 
Earth's surface. The double set of lines seen across the object'* 
glass may be connected with the difference in direction of air- 
currents above and below a certain stratum of air. I mention 
these observations in connection with Pather Sidgreaves' inquiry 
because it has sometimes seemed to me that under certain circum- 
stances it might be possible that the light-grasping power of a 
telescope depends not solely on the area of its object-glass but 
olso on the relation between its diameter and the coarseness of 
scale of these scintillation patterns. 

The President, I hardly gathered whether you mean to say that 
there was a variation in the amount of light which falls on the 
object-glass. 

Mr. Newall, Yes ; I did mean to say that. 

The President. But you would not, on reconsideration, would 
you ? 

Mr. Newall. Certainly. There is an actual stoppage of light 
in the upper atmosphere. By "stoppage" 1 do not mean that 
there is opaque matter in the atmosphere, but there is some irre- 
gularity which diverts some of the light and does not allow it to 
fail upon the object-glass. 

The President. But the question now is between the relative 
light-grasping powers of the object-glasses and the light which 
passes through the object-glass. 1 think on reconsideration you 
will iagree that the matter depends on the light, which falls on the 
slit and not on that which falls on the object-glass. 

Mr. Newall, I quite agree that by far the greater part of the 
defalcation of light is at the slit. 

Mr. Watei*s. Would it be practicable to take an instantaneous 
photograph of the appearance seen on the object-glass that 
Mr. Newall has described ? 

Mr. Newall. I think such a photograph might be taken. 

The President. It would be almost hopeless to attempt to get 
a photograph of any particular phase unless you took a series of 
instantaneous photographs, and then you might happen to get a 
picture of the particular image 3'^ou wanted. The result would be 
similar to that found by M. Janssen when he attempted to photo- 
graph the mottling of the solar surface, and got a series of pictures 
which did not at all agree. 

Mr. A. Taylor. When Mr. Newall uses the spectroscope, is the 
slit sufficiently wide to take in the whole range of the star? if not, 
the loss of light as compared with that received by the objective 
prism is accounted for by having a slit narrower than the diameter 
of the- star-disc. 
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• Mr. NewaU, I have taken account of that ; tbe slit is of such a 
width as to take in all the image of the star. 

A Tote of thanks was unanimously accorded to Mr, Newall. 

Ihe Astronomer Royal (giving the outline of a paper by 
Mr. Dyson and himself on the work of the Astrographic Chart). 
This paper is of the nature of a reporb, — drawn up mainly by 
Mr. Dyson, who has given much time and thought to the work 
of the Astrographic branch, on the work done lately in deter- 
mining the positions of stars on plates taken for the Catalogue of 
the Astrographic Chart. The paper is therefore not suitable for 
reading in detail, but it may perhaps interest my hearers if I 
give a brief sketch of tbe course of the work. You are aware 
that Prof. Turner had proposed a method of reduction by measuring 
rectangular co-ordinates on the plates, and then, by comparing the 
<*orre8ponding measures of the stars on the overlaj)ping portions 
of two plates, to determine " relative constants " : that is to say, 
to find certain constants for a plate by help of which we are able 
to find from the co-ordinates of a star on one plate what the 
co-ordinates of the same star should be on the overlapping plate. 
That work was carried out to a certain extent, and these " relative 
constants " have been discussed and the probable eiTors of results 
determined. From that we came to the conclusion that it was 
probably better at this stage to adopt another plan. We now 
take the stars given in the Catalogue of the * Astronomische 
Gesellschaft ' as the basis of our work, and alter deducing from 
the R. A. and Decl. the " standard " co-ordinates of each star, these 
are compared with the measured co-ordinates of these stars, and 
from this comparison the " absolute constants " of each plate are 
determined. By help of these absolute constants it is possible to 
convert the measured co-ordinates of every star on the plate into 
K.A. and Decl. It will be seen that this method involves, a com- 
parison of the places of the stars as given in the ' Astronomische 
Gesellschaft ' Catalogues and on the photographic plates, the 
difference of the places appearing as residuals. So far as we can 
draw any conclusion at present from discussion of these residuals, it 
seems that the accuracy of the results drawn from the plates is 
greater, than that of the catalogue, and that the residuals due 
to the catalogue places are in some cases large. It may be that 
to increase the accuracy of the Astrographic Catalogue we shall 
have to re-observe a large number of stars to form the basis of 
the work. But this is merely a suggestion ; the work of reduction 
is now going on systematically on the lines just described, and we 
hope to find out various sources of error and make improvements. 
, A summary of what has been, done may be of interest. Of the 
plates taken for the Astrographic Catalogue 130 have been mea- 
sured. The present rate of progress, now that an organized staff 
has been formed under Mr. HoUis, is about 180 a year, so that 
^ 5 or 6 years more will be required to measure all the plates. This 
seems a satisfactory result to arrive at, because when this spheme 
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of measuring the plates was broached, there was some rather loose 
talk, and it was suggested that it would take 50 years to measure 
the plates for this catalogue of two or three million stars. It 
seemed to me that to embark on a work which would take so long 
was a measure to be deprecated, and that it would be better to 
limit the work if necessary, so as to finish it in a reasonable time. 
I think you will agree with me that if we can get the work finished 
in 5 or 6 years that will be a reasonable time in which te finish our 
catalogue of about 150,000 stars. I am now speaking only of the 
work at Greenwich Observatory. There are 1 7 observatories co- 
operating in the work and no doubt working as successfully on 
the same lines, so theix) is fair hope that this immense photographic 
catalogue will be finished in a reasonable time. The point upon 
which I felt very great anxiety was the reduction of measures, and 
I am glad to say these computations have been carried on com- 
paratively rapidly, so that we are beginning to overtake arreais. 
The absolute constants above described have been found for 72 
plates. About 40 of these have been done between October i and 
December 31, or at the rate of 160 a year, so that we are measuring 
about 180 plates and reducing about 160 a year. With our present 
staff I feel very well satisfied with this rate of progress, and I will 
take this opportunity of expressing my appreciation of the zeal and 
energy of Mrl Hollis, who is now superintending this work. There 
is another important point which has been lost sight of in the work 
of the Astrographic Chart, and that is the Chart itself and its 
publication. I have been making some efforts to get the plates 
reproduced in various ways, and as a first step transparencies 
have been taken from 37 negatives, and prints made from them 
by two processes. 1 have brought specimens here for inspection, 
^and shall be glad to show them to anyone interested in this 
subject. 

The following papers were announced and partly read:— • 

E, E. Barnard. " Measures of the Ball and Eing System of 
Saturn, and of the Diameter of Titan, with some remarks on Large 
and Small Telescopes." 

Isaac Eoherts, " Photograph of the ' Owl ' Nebula M. 97, and 
of the Nebula ]^ V. 46 Ursae Majoris/' 

Isaac Boherts. ** Photograph of the Cluster ^ VII. 66^ and of 
the Nebula § IV. 75 Cephei." 

Nautical Almanac Office. " Details of the Total Solar Eclipse of 
1896 August 8-9, for Kushiro, in the Island of Yezo." 

Royal 0bservat09'y, Greenwich. " Observations oi' Occultations of 
Stars by the Moon, and of Phenomena of Jupiter's Satellites, 

1895/' 

Royal Observatory ^ Greenwich. *' Observations of Comet d 
1895 (Brooks)." 

A. Marth, " Ephemeris for Physical Observations of the Moon, 
1896." 
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A. Stanley Williams* '* On the Drift of the Surface Material 
of Jupiter in different Latitudes." 

W, H. M, Christie and F. W. Dyson, " On the Determination 
of Positions of Stars for the Astrophotographic Catalogue at the 
Eojal Observatory, Greenwich." 

K J, Stone. " Expressions for the Elliptic Coordinates of a 
moving Point to the seventh Order of small quantities." 

The following gentlemen were elected Pellows of the Society : — 

Hugh Lancelot Aldis, 67 Dieppe Street, West Kensington, W. ; 
William Ernest CooTce, M.A., Observatory, Adelaide, S. Australia; 
Alpin G. Fowler^ M.Inst.C.E., i Cambridge Eoad, Norbiton ; 
David Edward Hadden^ Alta, Biiena Vista Co., Iowa, U.S.A. ; 
Bev, Robert Killip, Sale, Manchester; George Handley Knihbs^ 
University, Sydney, N. S. Wales, Australia; Fredh. William 
McCarthy y 20 Chepstow Place, Bayswater, W. ; Charles J. Mer^ 
fields Dept. of Public Works, Sydney, N. S. Wales, Australia ; 
Hugh Griffith Quirk, Bay Mount, Vico Eoad, Dalkey, Co. Dublin. 

The following Candidates were proposed for election as Follows 
of the Society : — 

Thos. Edward Knightley, Architect, Clive House, Tulse Hill, 
S.W. 
Jam^es Cavan, M.A., Eaton Mascott Hall, Shrewsbury. 



THE BEITISH ASTEONOMICAL ASSOCIATION. 

The second ordinary meeting of the current session was held on 
Wednesday evening, the i8th December, Mr, E. Walter Maunder^ 
President, in the Chair. 

The election of nine new members was confirmed by the meeting, 
and the names of seven candidates for election were read and 
suspended. 

An unusually large muster of members crowded the theatre to 
hear a lecture by Prof, Ramsay on the discovery of Helium. The 
lecturer gave an interesting and detailed account of the various 
steps in the investigation, and exhibited the spectmm of Helium. 

The President in thanking Prof. Eamsay, on behalf of the Asso- 
ciation, alluded to the close connection that existed between 
chemistry and modern astronomy, and expressed the special in- 
debtedness of the meeting to the lecturer, who, coming before them 
as a chemist, had furnished information of the highest interest to 
them as astronomers. He concluded by heartily congratulating 
Prof. Eamsay on the award to him by the Eoyal Society of the 
" Davy " Medal. 

Mr, Schooling read a paper on Venus by If err Leo Brenner, The 
writer recorded and discussed experiences of the visibility of the 
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dark limb during 1895. He first observed it on June 4, when two- 
thirds of the disc was illuminated, and almost daily from that date 
up to Sept. 18, since which he had never seen it with certainty. 
The observations became increasingly difficult as the planet 
approached inferior conjunction. 

: A paper on Jupiter, also by fferr Brenner^ was then read. The 
writer confirmed Mr. Lunt's observation of a dark spot, and drew 
particular attention to a very conspicuous garnet-red spot in the 
N. tropical zone. The spot was first observed on Nov. 10 in 
longitude 22 2^ and again on the 17th in longitude 218^, showing 
a drift of 4° in seven days. Another spot of the same colour and 
hize, but of a different shape, was also visible at the same time, and 
both were so conspicuous as to promise long duration. Their 
peculiar motion made it very desirable that their passage across the 
Jovian central meridian should be noted as exactly as possible. 
The writer recorded observations of the " great red spot " on the 
1 6th and 30th Nov. Eeferring to the discussions on the phase of 
Jupiter, he had himself never been able to detect it. 

Mr, W. H, Maw said that the two spots referred to by Herr 
Brenner were undoubtedly very distinct just now. He had 
observed one of them on the loth, and he made the longitude 222°, 
agreeing very well with Herr Brenner's observation. With regard 
to the question of the phase, Mr. Maw called attention to the very 
different appearance of certain markings as seen on the shaded 
limb and on the brightly illuminated limb. The shading on the 
side where phase ought to be seen was very marked at present, 
and was clearly visible on any decent night. 

Mr, Lunt remarked that he had observed the two spots referred 
to several times recently. They were quite visible in a 2|-in. 
refractor, and could be seen well in a 3|-in. 

Capt, Noble said that if observers who saw the dark limb of 
Venus brighter than the surrounding sky would try cutting off the 
actually illuminated limb by a bar or something of that sort, they 
would see the other go out. He had seen the limb darker than 
the sky over and over again, and had also seen it npparently 
brighter, but on shutting off the actually illuminated limb, the 
other always disappeared. 

The President thought that Herr Brenner's observations indi- 
cated the merely subjective nature of the phenomenon he described. 
. He congratulated Herr Brenner on his confidence in the exact- 
ness of his observations. He had not only solved the problem as 
to whether Venus rotated on its axis once in 24 hours, or once in 
its own year, but he had been able to determine the rotation period 
to the 1 000th part of a second. This, with so difficult an object as 
Venus, was a very remarkable achievement indeed. 

A paper contributed by Mr, A, Stanley Williams also dealt with 
the Phase of Jupiter. The writer pointed out that while the 
phase itself was so small as to be practically inappreciable, the 
shading at quadrature was very conspicuous, the point of greatest 
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bnghtness shifting as much as ii^ according as th6 planet wad 
before or after opposition. It was to this darkening towards the 
limb opposite to the Sun that he had referred in a previous paper 
and not to the actual phase. 

Capt. Nolle said that it was in consequence of a drawing by a 
member of the Jupiter Section which had been submitted to him, 
showing the disc of the planet almost of a gibbous form, that he 
had thou<rht it desirable to show geometrically how much of 
Jupiter's disc would really be cut off. 

Mr, A. C, D. Grommelin gave an abstract of a paper on " The 
Computation of a Comet's Ephemeris." In reply to questions he 
stated that Perrine's Comet would probably be visible just after 
sunset on and after December 23rd. Broofcs's Comet could now 
be observed at any hour of the night, but it was very faint and 
ill-defined. 



EOYAL METEOEOLOQICAL SOCIETY. 

The Annual Meeting of this Society was held on Wednesday 
evening, the 15th instant, at the Institution of Civil Engineers, 
Mr. It. Inwards, F.E,A,S., President, in the Chair. 

The Eeport of the Council showed that the Society was in a 
satisfactory condition, 34 new Eellows having been elected during 
the year. 

Mr. Inwards devoted his Presidential Address to the subject of 
" Meteorological Observatories," which he illustrated with numerous 
lantern-slides. After describing some ancient observatories, in- 
cluding the Nilometers and the Tower of the Winds at Athens, he 
gave an account of National Observatories, of which the Eoyal 
Observatory, Greenwich, was taken as a type. High-level 
observatories were next described, of which that on Mount Blanc 
was taken as a type. Special reference was also made to the 
observatory on the Sonnblick, the high-level observatory at 
Arequipa on the Andes, and that on Ben Nevis. An account was 
next given of Tower Observatories, together with some of the 
results obtained from the Eiffel Tower at Paris. Mr. Inwards, in 
concluding, said : " One can figure to oneself a tower piercing the 
air from any of the elevated tablelands of this country — Salisbury 
Plain, the Stray at Harrogate, or the downs between Guildford 
and Dorking — and from which the most interesting results could 
not fail to accrue. It is the opinion of M. Vallot, no mean 
authority, that a high tower is for air-observing purposes equiva- 
lent to a mountain station of ten times the altitude ; and this is 
plain when one considers that any mountain must act as an 
obstacle which thrusts upward the strata of the atmosphere into a 
form almost like its own ; so that some of the effects are very little 
<}ifferent from those observed below : while a tower like the Eiffel 
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Tower thrusts itself in the air without obstnicting its movements. 
It is the boast of the Royal Meteorological Society that it is 
gradually covering the country with a network of private observing 
stations, and is collecting together, for the enlightenment of all 
future time, a mass of accurate knowledge on the subject of the 
changes in our atmosphere — its varying moods, its beating pulses, 
its calms, and its convulsions ; so that when the philosopher is 
born who is destined to unravel all its mysteries, he will have the 
tools and instruments ready to his hand." 

Mr, E, Mawley, F.R.H,S., was elected President for the ensuing 
year. 



The Objective Prism and the Motions of Stars in 

the Line of Sight. 

M. Orbinsky's proposed method for employing an objective prism 
for the determination of the radial velocities of stars, recalls to 
my mind several suggestions for solving the same problem, which 
may possibh be of some service in conjunction with his mode of 
procedure. 

So long ago as 1875, at the very commencement of this research 
at Greenwich, it occurred to me that a motion of approach would 
not only diminish the wave-length of any particular line in the 
spectrum of a star, but would also increase the length of the 
spectrum between any two lines. 80 that, if an objective prism 
were used, the direction and rate of motion of the star could be 
determined by simply measuring the distance apart of say the C 
and G lines. This could be done by using a micrometer with one 
fixed and one movable wire. One line might be brought up to 
the fixed wire whilst the other was bisected by the moving wire. 
Or another method which occurred to me was to ha?e a series of 
fixed wires, and allowing the spectrum to transit across the field, 
to tap ofE on the chronograph the time when the selected lines 
reached the several wires. The prism would in this case be fixed 
with its refracting edge parallel to the declination circle. My 
attention had been called to the use of the objective prism by 
Sec('hi*s high praise of it as a light-saving arrangement, for the 
loss of light in the spectroscope then in use at Greenwich was 
enormous. We were also experiencing considerable difficulty in a 
satisfactory arrangement of the comparison light, and it seemed to 
me that a method which gave a very bright stellar spectrum, and 
which did not permit the use of a comparison spectrum, was 
precisely what we needed. But on working out the problem it 
became clear that the quantity to be measured would be so small 
as to leave little hope that it would be satisfactorily dealt with ; 
the transit method certainly would not be a practical one. Besides, 
no objective prism was then available at Greenwich ; and not only 
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would a prism be needed, but a specially corrected object-glass, so 
that the two parts of the spectrum designed for measurement 
might be in focus at the same time. And direct measures of the 
displacement would be difficult, for the amount to be determined 
would be neap the limit of errors of observation. For an approach 
of lo miles a second would mean a lengthening of the distance 
between C and G by only 14 parts in 100,000. 

Eleven or twelve years later the magnificent photographs of 
stellar spectra obtained by Prof. E. C. Pickering at the Harvard 
College Observatory, drtjvv the attention of all astronomers to the 
great value of the objective-prism method when used in conjunc- 
tion with photography for obtaining a record of the details of 
stellar spectra. Three plans then occurred to me for getting Over 
the difficulty attaching to the object-glass prism, viz., the want of 
any way of determining the wave-lengths of the lines shown. As 
before, however, the plans on full consideration did not appear to 
me to promise to give the wave-lengths of the star-lines with 
sufficient delicacy for displacement work, and I therefore did not 
publish them. The method proposed by M. Orbinsky of taking 
the spectra of two or more stars on the same plate and measuring 
from a given line in the one spectrum to the corresponding line in 
the other, would probably overcome the difficulty which I felt, 
especially as Prof. Vogel has succeeded in measuring the displace- 
ment of the lines in the spectra of some of the brighter stars with 
great accuracy. These latter stars would serve as standards, and 
one or other of them could always be included in the spectra 
photographed on any plate. There may therefore be some use in 
mentioning these old ideas of mine now, 

I. The first method of which I thought was to use in conjunc- 
tion with telescope A, to which the objective ])rism is attached, a 
second telescope, B, rigidly attached to it throughout its entire 
length, but instead of being parallel to it, as is the case with the 
guiding telescope of the Astrographic instrument, it would be 
fixed at such an angle as to point directly to the star, the 
spectrum of which was in the centre of the field of telescope A. 
Further, the two telescopes would be so placed that their optical 
axes intersected at their common focus. Telescope £ would be of 
smaller aperture than telescope A, and a revolving disc with an 
adjustable opening should be arranged before its object-glass, so 
that the effective exposure given to the image of the star in B 
might correspond to the exposure given to its spectrum in A. A 
finder, C, of considerable size, should also be provided. This 
would be mounted parallel to B, and the star brought very carefully 
up to the cross-wires, which must correspond exactly to the centre 
of the field of B. The plate after development would then show 
the spectrum of the star as given by telescope A, crossed at its 
centre by a line which would be the trail of the star itself. The 
plate might then be moved a short distance in the direction parallel 
to the equator, t. e, at right angles to the length of the spectrum, 
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and a photograph of another star taken close by the side of the 
first, and so on. 

2. The second method was to directly measure the refractive 
angle for different parts of the stellar spectrum. In this method, 
a single telescope with its finder would alone be required, but the 
objective prism would have to be so mounted as to be easily and 
safely swung on one side. The finder would be provided with a 
series of wires placed parallel to the equator, as well as with one 
wire at right angles to it. 

The method of observation would be to photograph the spectrum 
reading the declination circles with great care. Then turning the 
prism out of the way, to point directly on the star and expose 
again, again reading the declination circles. It would be found 
well to take a series of photographs of the star at short intervals of 
declination, so that a series of images of the star might be obtained 
along the edge of the spectrum. The horizontal wires in the 
finder would be arranged at suitable intervals, so that when the 
star was successfully brought to their intersections with the vertical 
wire, its image would fall at convenient positions with regard to 
the stellar spectrum. 

3. The third method was for use where the telescope available 
had a considerably larger aperture than the object-prism. In this 
case, beside the spectrum of the star commanded by the prism, 
there would be produced on the plate the images of the stars to 
which the telescope itself was directly pointing. There would be 
no difficulty in identifying these, and their declinations being 
known the refractive angle corresponding to a line in any part of 
the spectrum could be readily inferred. 

The three methods would all alike give a means of determining 
the refractive angle for different lines. But the third method 
would be open to the serious objections that the photographs of 
the stars and of the star-spectrum would be taken with different 
parts of the object-glass, and neither with the full aperture, and 
that the observations would have to be corrected for atmo- 
spheric refraction. The second method would probably be the 
best, provided the equatorial was supplied with a sufficiently good 
declination circle. E. W. Majjndjsr, 



On the Motion of the Double Star S 305. 

This star deserves notice, as in all probability it will eventually 
be found to be a binary. The first observation was by W. Struve 
in 1829, but measures have by no means been continuoui^. 
Fortunately this is not of much importance, by reason that they 
occur in such a manner as to fix some ten positions fairly accu- 
rately. These positions are here given, with the number of nights' 
observations on which they depend : — 
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Epoch. PoB.-a]igU Dist* Nights. 

183119 33i°*2 l'''S^ 4 

42*21 325 '5 I '95 10 

46'28 324 '6 2 '19 6 

5374 322-3 2-32 6 

60*15 322*0 2*34 10 

66'46 321*6 2*61 4 

72*25 319 •! 2-52 5 

76*49 320 *7 2 78 14 

81*48 319 'o 2 *86 8 

84*48 318 -4 2 -87 6 

92*80 317 'I 2*92 10 

"When these positions are plotted it is at once seen that they 
lie very nearly on a straight line, although a slight curvature is 
quite apparent. The motion along this line is, however, by no 
means uniform motion, but appears to correspond to motion in a 
curve, which is nearly in the visual plane. To show this without 
the help of a diagram, the following measurements along the line 
have been made : — 

Prom 1 83 1*19 to 42*21 (11^*02) the distance passed over is o''*43 

42*21 „ 53*74(11 '53) ,. „ ». -38 

5374 „ 66*46 (12 -72) „ „ „ -30 

„ 66*46 „ 76*49 (10 *o3) „ „ „ -18 

76*49 „ 84*94 ( 8 *45) „ „ „ -12 

81-48 „ 92*80(11 *32) „ „ „ -08 

which show an undoubted slackening of speed at each period. 
[Further, the areas swept out along the curve are fairly constant if 
the curve be given preference. . It will be readily seen that observa- 
tions of this system during the next few years will be of great 
importance, and it will probably be found that the companion has 
just passed apastron. The place of the star for 1900*0 is E.A. 
2^ 41°" 48" and N.P.D. 71° 3', and as the components are of 
magnitude 7 and 8 respectively, it is within reach of all observers. 

T. Lewis. 









Selenographical Notes. 

Plato. — No area on the Moon has been more sedulously 
examined during the last 30 years than the floor of this beautiful 
formation, a circumstance due to the well-founded suspicion that 
it is occasionally the theatre of changes sufficiently obvious to be 
discovered in good instruments of moderate size. Eew competent 
lunar observers who followed the exhaustive investigation by the 
late Mr. Birt of the phenomena presented from time to time by 
the minute white spots and delicate markings in the interior^ 
recorded n the Eeports of the British Association for 1871-72 

TOL. XIX. I 
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and elsewtiere, can well deny that a strong case for change has 
been established, however sceptical they. may. remain on the 
question of Linne, Hyginus N, and other controverted instances. 
Tlie remarkable darkening of the floor. aIso (an appearance not, 
however, confined to Plato) being not now. considered to be due, 
as was once strenuously contendi^l, to a physiological cause, renders 
it still more important that the locality should be kept under fre- 
quent observation. This, unfortunately, has not been systematically 
done during recent years, or,, ere this, the q-uestion of change or 
no change might have been < settled in such a fashion that no one 
would raise a doubt about it. The subject, nevertheless, crops up 
periodically when something which is deemed to be (and probably 
is) abnormal happens to be seen on the floor ; but after a spell of 
transient excitement it is soon again forgotten. We are just 
now at a time when interest in Plato is again reviving, and one 
may hope that on this occasion it may be maintained till the 
question is set at rest. At 9^, on October 4 last year, the 
Bev. W. B». Waugh, of Portland, when examining the interior 
with his i2|-in. speculum, saw several times an "excessively thin 
streak of light, similar to an illuminated spider-thread, in the 
position where Herr Brenner draws his yet unverified streak." 
The observation was confirmed by a friend who happened to 
he present. Mr. Waugb's streak appears to lie almost pre- 
cisely in the position where a light marking was recorded in 
1870-71, and, as he subsequently observes, was somewhat nearer 
the N. W. border than Herr Brenner represents it. During the 
December lunation, the Eev. T. H. Eoulkes, M.A., of Devonport, 
observing with a loi-in. speculum, noted two streaks, which 
seemed to be abnormally bright, on the western side of the floor ; 
both were wedgenshaped, the broadest part of them abutting 
apparently on the wall. One extended in a S.W. direction from 
the N.W. border, and the other N.E. from the S.W. wall, and 
they nearly met on the floor about midway. It is specially note^ 
worthy, though Mr. Foulkes only obtained transient glimpses of 
them, which were not repeated on subsequent occasions, that the 
wide ends of these streaks appeared to resemble clefts. There 
can, I think, be little doubt that these features represent two 
well-known markings frequently observed and recorded in Mr. Births 
report, referred to above. No features on the floor were more 
variable in visibility. Indeed, on the western side of the interior 
of Plato the apparent anomalies in the appearance and brightness 
of the markings were much more pronounced than elsewhere, and 
seemed to be governed by no ascertainable law. They were 
clearly not due to terrestrial atmospherical conditions or to changes 
in the Sun's altitude or azimuth. The idea of an obscuring medium 
of local extent and varying density which occasionally wholly or 
partially veils certain parts of the interior, and at other times 
disperses and allows the features below to be seen with extra- 
ordinary distinctness, seems to be the most feasible hypothesis to 
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•explain the phenomena. However this may be, it is hoped that 

-enough has been said to induce observers to lose no suitable 

opportunity of paying special attention to the Plato markings just 

aiow and recording their observiations. 

Beaumont House, Shakespeare Boad, T. GwTN ElGAB. 

Bedford, 1896, Jan. 19. 





CORRESPONDENCE. 

To the Editors of * The Observatory! 
Hindis Cometary Discoveries. 

GrBNTLBMBIT, — 

It may be of some interest just now to recall the fact that 

e late Dr. Hind was the first discoverer of two comets. The 

st of these was noticed by him about 4 o'clock in the morning 

^ October 19, 1846. It was a very faint telescopic object; he 

^served it until approaching daylight put a stop to its visibility, 

:*id noted that its motion was towards the south-east ; but un- 

'^Drtunately the weather was so persistently cloudy in the early 

oming during more than three weeks after the discovery that 

o further observation could' be obtained, and the nature of its 

►Tbit could therefore not be ascertained. It would have been 

<«ckoned as Comet IX., 1846. 

The other comet was discovered by Hind on the evening of 

'ebruary 6, 1847, and was the first comet of that year. It was 

earest the Earth about the beginning of March, and in perihelion 

n the 30th of that month, when it had increased so much in 

irightness as to be visible in full daylight. Hind first noticed a 

(about 30' long) on March 9 when the comet was visible to 

^he naked eye at night, its brightness being greater than that of a 

43tar of the fourth magnitude. Schmidt noted on the iSth that 

the tail was 4| degrees in length. Hind states in Ast. Nach. 

1^0. 597 ; — " The comet was observed here [Regent's Park] at 

noon-day on March 30. It was first percieved at 11 a.m. with a 

power of 40 on our large refractor, the eye being protected from 

the intense glare by a light green glass. The nucleus of the comet 

was round or nearly so, beautifully defined and planetary. Two 

short rays of light formed a divided tail, not more than 40^ in 

length. At times 1 felt certain that the nucleus twinkled like a 

fixed star .... It appears to have been seen about noon by a 

clergyman residing in the island of Anglesey." It may be worth 

while to note that Arago gives in his *• Astronomic Populaire ' a 

Hst of comets which are considered to have been visible in full 

daylight, but omits this. The great comet of 1843 was visible 

in many parts of the world during the day at the end of February, 

bat had diminished considerably in brightness when it came into 

i2 
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view here; and Hind remarks that in 1847 no comet liad been 
visible in broad daylight in this country since the celebrated one 
of 1744. 

The final and definitive determination of the orbit of Hind's 
comet of 1847 ^^ made by Hornstein and published in the 
* Sitzungsberichte ' of the Vienna Academy for March 1854. The 
periheHon distance from the Sun was 0*04259, or about 3,961,000 
miles; the inclination of the plane of the orbit to that of the. 
ecliptic 48° 39'. EUipticity was manifested, the approximate period, 
however, amounted to 10,818 years; so that we fear it would be 
only a bad joke to wish that any of our readers may live to see its- 
return. Yours faithfully, 

Blackheath, 1896, Jan. 2. "W. T. Lynn. 

Eclipses and Chronology, 

Gbntlbmbn, — 

I have been much interested in Mr. EusselFs articles on 
Ancient Chinese Astronomical Records, which are published in the 
September and October numbers of * The Observatory/ His dates^ 
however, are astronomical, and should be increased by unity in 
order to correspond to the chronological designations which he has 
given. 

According to his computation, the eclipse of b.o. 2137 wa» 
nowhere central, and was visible only as a partial eclipse in the 
northern provinces of China. But my own computation, as given 
in the April number of * The Observatory,' shows that the line of 
central eclipse passed directly across Central China. The twa 
computations of the eclipse of b.o. 2136 do not differ very much 
as to magnitude ; but Mr. Eussell's computation makes it take 
place near the close of the day, while mine shows that it came on 
about noon; and he regards the earlier eclipse as the more 
probable one of ffo and Hi, only for the reason that it happened 
nearly in the middle of the day. If it happened on the day of the 
equinox, it must have taken place b.o. 2136, Oct. 10. 

Plutarch, in his 'Dissertation on the Lunar Spots,' gives an 
account of an eclipse of the Sun which had recently happened 
about midday. He states that the darkness was so great that 
stars became visible in all directions. It must therefore have been 
either total or very nearly total at the place of observation. 

The determination of the date of this eclipse has hitherto baffled 
the efforts of all astonomers. It is known, however, that Plutarch 
was bom about the middle of the first century a.d. ; but the date 
of his death is unknown. It probably occurred before the year 
A.]). 130 ; so that the eclipse must have happened between the 
years a.d. 60 and a.d. 130. But if we examine all the eclipses 
which took place during the hundred years following a.d. 50, we 
shall find only one which corresponds to the narrative of Plutarch ; 
and that took place a.d. 118, September 3. According to my 
computation, that eclipse was central and total at noon in longitude 
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27° 45' east of Greenwich, and latitude 42° 38' north; and at 
'ChsBronea, the residence of Plutarch, its magnitude was more than 
jo^ digits. It took place at 11** 34™ in the morning, or only 
'twenty-six minutes beiore noon, and thus corresponds perfectly 
with Plutarch's narrative concerning it. 

It may be proper in this connection to give a comparison of the 
.relative accuracy of my value of the secular acceleration of the 
Moon's mean motion with that of La Place and Hansen, when 
:4ipplied to a remote epoch. Eor this purpose I have calculated 
the mean longitude of the Moon for the epoch of the Calyougham, 
which corresponds to the mean midnight between the 17th and 
1 8th of Pebruary of the year b.o. 3102, at Benares in India. 
According to the Indian Tables, the Moon's mean longitude at that 
-epoch was 306° o' o". Now the secular acceleration of the Moon, 
-between the years a.d, 1850 and b.o. 3102, is — 

According to Stockwell. . 5 i 8*4 
„ La Place . . 6 19 4*8 

„ Hansen . . 7 42 46*8 

If we employ Hansen's value of the Moon's mean sidereal motion, 

together with the precession of the equinoxes as given by the 

writer in the " Memoir on the Secular Variations of the Orbits of 

the Eight Principal Planets," and which is published as No. 232 of 

^he ' Smithsonian Contributions to Knowledge,' we shall find — 

Moon's Mean Longitude. Errors. 

According to Stockwell. . 
„ La Place . . 



»> 



Hansen 



f it 

306 4 43-1 


1 II 
4 43*1 


307 22 39-5 


I 22 39*5 


308 46 21-5 


2 46 2I"5 



Assuming the Moon's place as given by the Indian Tables to be 
<x)rrect, it follows that the error of La Place's theory is about 
eighteen times, and that of Hansen's theory is about thirty-five 
times greater than that of my own. 

It thus appears that my theory of the Moon's motion not only 
gives, with great precision, the place of the Moon at that distant 
epoch, but also represents with singular fidelity all the well- 
Authenticated eclipses of antiquity. Faithfully yours, 

jCleveland, Ohio, 1895, Dec. 10. ' JOHN N. StOOJLWBLL, 

Obntlbmbm", — 

"Will you allow me space for a few lines with respect to the 
last part of Prof. Stockwell's letter in your January number 
merely to point out certain considerations which he appears to 
have overlooked? Socrates tells us that the battle between 
Theodosius and Eugenius was fought early in the month of 
jSeptember, about four months before the death of Theodosius, 
f^hich occurred in the following January. The eclipse to which 
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Prof. Stock well refers took place oa the 20th November, and could 
not have been at the time of the battle, whatever its year was. 
The engagement was twofold, Theodosius being partly defeated on 
the first day and completely victorious on the second ; Eugenius 
was killed, and Arbogastes committed suicide two days afterwards. 
Nearly all the writers of the period speak of a great storm of wind 
from the east which much contributed to the victory. Zosimus- 
alone mentions an eclipse in the words quoted by Prof. Stockwell ; 
but as no eclipse could have occurred at the time, we must subscribe 
to Clinton's remark that he " inaccurately describes an eclipse in 
the first battle instead of a storm in the second." Some time ago 
I pointed out that many historians by a misunderstanding speak 
of an eclipse instead of a storm at the battle of Orecy. 

There appears, then, no reason to question the received date of 
A.D. 394 for that of the battle and 395 for the death of Theodosius- 
the Great ; this being confirmed by the statement of Idatius, that 
an eclipse occurred in the eighth year of his successors, the date of 
which (A.n. 402) is coiifirmedby the calculations of Prof. Stockwell* 

Yours faithfully, 
' 31ackheath, 1896, Jan. 6. W. T. Lynn. 

The coming Eclipse and the Solar Corona, 

Gentlemen, — 

Our thoughts will soon be directed to obtaining fresh know- 
ledge* of the solar corona, which it is hoped will be obtained on the 
occurrence of the total eclipse of the 9th August next. On such 
occi9ksions it is interesting to look back "upon early times, when the 
knowledge of the nature of that phenomenon was not only 
practically 7w7, but it was doubted whether the " luminous ring ^ 
seen to surround the disc of the Moon superimposed upon that of 
the Sun during a total eclipse pertained to the former or the 
latter. It is well known that HaUey expressed great doubts upon 
the point when observing the eclipse of 1715, because though the 
ring appeared to him to be concentric with the Moon whilst he 
saw it (which would indicate it to be a lunar atmosphere), some 
observers thought the breadth of the ring increased on the west 
side of the Moon as emersion approached. Louville, of the 
Academy of Sciences of Paris, who had come to London for the 
purpose of observing this which was total there, was more positive 
in the view that the ring was exactly concentric with the Mooi^ 
throughout. 

The eclipse of 1724 was total in parts of the north of France 
and the south of England, but London was just outside the totid 
phase, and the weather seems to have been very unfavourable in 
this country. It was observed by Cassini and Maraldi at Trianon^ 
near Paris, and the observations of the latter appear to have beea 
very carefully made, as he distinctly noticed that the corona wa» 
not quite concentric with the Moon, and also that her motioii 
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covered and uncovered its westerly and eastern portions suceesr 
sively. It will be of interest to quote his exact words : — " Au 
commencement de Tobscarite totale^ la lumi^ra nous a paru plii^ 
grande du c6t6 de I'Orient que du -eote d'Occident : au contraire, 
vers le fin de Tobscurit^ totale, elle a paru plus grande vers TOc- 
ddent qu'elie n'etoit vers TOrient. Elle m'a paru aussi un pett 
plus grande sur le bord qui regardoit le Septentrion que sur 1^ 
bord oppose, de sorte qu'elie ne paroissoit pas concentrique avee 
le disque obscur de la Lune.'* * (Memoires de TAcademie Eoyale 
des Sciences, de la Ann^e, 171 5, p. 178). 

It was not until eighty-two years after this time that Don Jos4 
Joaquim de Ferrer, observing the total eclipse of June 16, i8o6, at 
Kinderhook, in the State of JNew York, expressed again decidedly 
this view, which the total eclipses of 1842, 1851, and i860 sq 
iully confirmed. Thirty-five years have elapsed since the last of 
these, and now the battle-ground of progress has greatly changed. 
"We are scientific owners of a part at any rate of the corona, but 
much yet remains to be learnt about it, especially of its exterior 
portions. May the observers next August be favoured with 
weather suitable for their purpose, and may they bring back a rich 
harvest of results ! Yours faithfully, 

Blackheafch, 1896, Jan. x6. W. T. Ltnn, 



PUBLICATIONS. 

PopuLAB Telhscopio Asteonomt t. — ^Mr. Fowler's method of 
teaching the construction and theory of the telescope reminds us 
of Mr. Squeers' spelling-lessons, only in this particular, that he 
combines practical manual work on the subject in hand with his 
verbal teaching. The book begins by giving precise instructions 
*' How to make a Telescope " with a 2-inch object-glass and tubes 
of brown paper or cardboard — in fact, the publishers are prepared 
to supply for small sums the paper tubes and all the parts necessary 
for this purpose. In the course of these instructions there naturally 
occurs some information on elementary optics, brief but lucid, and 
also some practical hints on the use of a telescope. The remain- 
ing and greater part of the work is taken up by a description of 
the celestial objects that may be seen with an instrument of this 
size — the Sun and Sim-spots, the lunar craters, the planets, — and 
by lists of double stars, &c. The book, while not calling for any 
lengthy review, is sound, as might have been expected, remembering 
the author's practical experience, and, whilst it can hardly be said 
to add to the knowledge of the advanced astronomer, can be well 

♦ Part of this was quoted in my letter in the * Observatory' fop June 1892 
. (vol. XT. p. 264). 

' t 'Popular Telescopic Astronomy.' By A. Fowler, A.R.O.S., F.R.A.S. 
(George Philip & Son, London, 1896.)- 
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recommended for the use of such a heginning observer as would be 
likely to make a modest instrument for himself before taking up 
more serious work. 



ChAITDLBB on the CONSTAlfT OF NUTATION (A. J. No. 361). 

Those who have followed Dr. Chandler's papers on the latitude 
variation will remember that among the data he discussed were the 
observations made at Greenwich with the mural circles by Trough- 
ton and by Jones in the years 1825-1848 (A. J. 313, 315, 320), and 
which he re-reduced to the epoch i830'o with Struve's vidue of 
the precession constant and Peters' nutation ; aberration constant 
20^*500 ; Boss's proper motions ; Bessel's refractions ; and Mean 
Latitude 51° 28' 38"'42. (As these circles were o"*o7 N. of the 
present transit-circle, this value of the latitude would appear to 
make the Greenwich adopted value of 38"* 10 too small by o"'2 5.) 

Starting with the assumption that in order to free the value of 
the nutation constant from the effect of known variations of short 
period it is necessary to base the determinations upon a very 
considerable number of stars distributed as uniformly as possible 
over the whole sky, Dr. Chandler considers that these Greenwich 
mural-circle observations provide an almost ideal basis, by their 
high quality as well as by their number. (20,294), for a precise 
determination of this constant. His discussion on this basis gives 
the value 9"* 192 + 0*0 12 for the nutation constant, and affords 
evidence of a 12-year period in the latitude variation, with a range 
of a quarter of a second of arc, which may be expressed by the 
formula — ^0= — o''*i2 cos (*— 1829*5) 30°. 

The ideal in astronomy is the attainment of absolute accuracy, 
and the bases for that ideal are observations made by human beings 
whose faculties for absolute accuracy in recordiug sensations of 
sight or sound are known to be limited, and discussions such as 
these tend to raise the question as to what is the limit of accuracy 
to which we can expect to attain in determining the value of this 
and kindred constants. Before an answer is given to this particular 
question it may be well to wait for further materials to accumulate, 
but if the different results given by the same star for different 
epochs may be taken as a criterion of the value of the method, then 
this particular method of determining this constant does not seem 
to be free from objections. That the difficulty of obtaining any- 
large number of stars which shall have been continuously and 
sufficiently observed over such a period as nineteen years is very 
great is evident, as Dr. Chandler has only got 34 stars between 
declination +6°'o and +88°*4, of which the great majority are 
bright stars which can be and are observed at any time through- 
out the 24 hours in the course of the year, and of which the 
accidental and systematic errors are considerable. 

In Table I. Dr. Chandler gives the results of the equations of 
condition for finding the correction Av to Peters' nutation constant 
of the form a:+hy+ cAy = 3 — ^q. 
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where a? is the correction to an assumed mean value ^^ of the 
declination of each star, b is the interval of time reckoned from 
1825, y is an unknown embracing the correction to the assumed 
proper motion as well as any element which may affect the obser- 
vations depending on the time, and c is the coefficient of the 
nutation constant. 

Grouping the values of Av as given in this table under the heading 
B' for every six hours of right ascension, and taking simple means, 
imd giving underneath the number of stars and Chandler's combined 
weights, we find : — 

B. A. oM**'8 7»»-4-i2»»-i i4»»-o-i7*»-5 i8»»-5-2a»»*9 

Av — o'S83 — o"oo9 -fo"-oo7 — o"-oio 

1^0. of stars 96 8 11 

Combined weight ... 231 129 188 389 

From which it would appear that the values of Av 12 hours apart, 
roughly representing summer and winter, show a marked dis- 
<;ordance; and though it may be only purely accidental, yet it seems 
to show that a much larger number of stars would be desirable, 
Although we admit the difficulty of finding the material. 

Again grouping these same values of Ay in order of declination, 
and taking simple means, we get 

3 6*>-2o° 2oO-3o« 30°-6o°.. 6oO-880-4 

Av -|-o"o40 -fo"-oi5 — o"*o8o — o"*ioi 

No. of stars 12 8 7 7 

Combined weight ... 205 20X 267. 261 

Here, again, the values of Ai' show still more definite discordances, 
this time depending on declination. Two years ago the writer took 
several of the stars here chosen by Dr. Chandler, and after having 
reduced the Greenwich results of the years 183 6- 1893 (embracing 
.three nutation periods) to the epoch 1890, deduced corrections to 
the nutation constant of Peters. Prof. Newcomb has also taken 
Oreenwich observations of the same stars for the two periods 
1 851-1869 and 1870-1888*. The comparison given below of these 
results vrith those of the present investigation will probably be of 
interest, as showing the different values which are given by the 
;8ame stars at different epochs : — 

Chandler, Newcomb, Newoomb, Thackeray, 
Star. 1825-1848. 1851-1869. 1870-1888. 1836-1893. 

« II II 1/ 

41 Androm — o*o8 — o*i8 —0*14 —0*31 

Aldebaran +o*o6 --o*i5 —0*19 +0*15 

.41 Orionis — o*i8 —0*28 +0*31 4-0*03 

J^oUux — o*©4 — o*p5 -|-o*<5 +o*oi 

'Kegulos —0*03 - o*io +0*34 '■^0*16 

-Arcturus — o*o8 — 0*21 — o'oi -fo'oi 

a Corona 4-o'o6 — o*ii — o'oi — 0*03 

a Lyras H-o'io +0*13 — o'lo +0*09 

..a Aquike —0*02 — 0*02 — cii -fcii 

— 0-02 — o'li -fo'02 +0*03 

* Astronomical papers of the American Ephemeris and Nautical Almanac, 
<irol. ii. 
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In order to control the value of Boss's proper motions, Bn 
Chandler has compared the mean declinations for 1830 with the 
Greenwich 5-year Catalogue 1890, with the Madison observations 
1 887-92 and the Pulkova Catalogues of 1845 and 1885, and fresh 
proper motions have been obtained, the mean values of the nutation 
under the two systems being 9''*204 (Boss) and 9"* 194. Having 
lately also determined a fresh proper motion of several of these 
stars from the Greenwich observations 1 836-1 893, the following 
comparison will show the amount of discordance, which may exist 
even among the best determined proper motions. In those cases 
where Auwers' and Greenwich results are identical, it is to be 
understood that Greenwich results show no appreciable correction 
to Auwers' adopted values. 

Boss. Chandler. Auwers. Greenwich. 

otW?, n ,f ,f ,f 

a Androm —0*1669 —0*1646 —0*156 —0*156 

y Pegasi —0*0185 — o*oi88 — o'oi3 — o'oi3 > 

a Tauri —0*1918 —0*1952 —0*184 -0*184 

/3 Tauri —0*1807 —0*1776 —0*180 —0*164 

a Orionis +0*0068 -|-o*oo38 +0*024 +0*024 

a* Gbmini —0*0783 — 0*0727 —0*079 — o'o8.3 

/3 Gbmini — o*o575 —0*0611 —0*051 —0*051 

a Leonis —0*0010 +0*0005 —0*018 +0*008 

a Bootis —1*9940 —1*9966 —1*977 —1*996 

e Bootis +o'oios +0*0185 +0001 +0*017 

a Ooronse —0*0997 —0*0966 —0*094 —0*094 

a Serpentis +o*o339 +0*0411 +0*056 +0*048 

a Lyrae +0*2724 +o'i75o +0*295 +0*275 

a AquilsB +0*3701 +0*3696 +0*3^4 +0*364 

a Pegasi -0*0501 —0*0485 —0*030 -0*046 

In order to test the point as to whether the mean value of the 
latitude is the same in all the years under discussion, Dr. Chandler 
applies the values of a? from the solutions of the equations of con- 
dition to the assumed declinations, and finds the residuals are as- 
f oUows : — 



ti 



I83I ... 


—0*02 


1837 ... 


+0*03 


1843 .• 


o*o<>- 


1832 ... 


—0*05 


1838 ... 


+0*16 


1844.. 


. —0*05 


1833 ... 


+o*o8 


1839 ... 


+001 


1845 ... 


+0*2 1 


1834... 


+012 


1840 ... 


—0*11 


1-846 ... 


+ 0-II 


1835 ... 


+o*o6 


1841 ... 


+0*12 


1847 .. 


+0*26- 


1836 ... 


+o*i8 


1842 ... 


— 0*20 


1848 .. 


. +0*05- 



1825 ... —0*02 

1826 ... — O'Ol 

1827 ... —0*06 

1828 ... —0*06 

1829 ... -0*07 

1830 ... +0*02 

This systematic deviation Dr. Chandler considers must be due 
to a change in the place of zenith, which may arise either from 
subjective causes or from an actual slow change in the latitude, 
and for various reasons he inclines to the latter as . the more 
probable explanation. 

It is needless to add that the whole discussion is full of the- 
vigour which animates all Dr. Chandler's work. 

W. G. Thackbeat. 
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NOTES. 

• Comet Notes, — The following elements of Perrine's Comet have 
beea deduced by Prof. Campbell from Lick Observatory observa- 
tiond on Nov. 17, 24, and Dec. i (Ast. Journ. 361). They agree 
closely with those of Prof. Kreutz, given last month :— 

T. . . . 1895, I^^c. i8'3257 Greenwich M.T. 

0,.,.. 272° 35' 38^ 

9> 320 26 19 V i895'o. 

i 141 39 23 J 

log 2 9*28387 

• <.•••■ 

The folowing ephemeris is for Greenwich. midnight : — 



■ ^ 


R.A. 


Deth 


» • 


Brightness 




h. m 8 


• « • 


• (Nov. 17— unity). 


Jan. 29 .... 


19 39 20 


6 41 S. 




0-38 


Feb, 8 


19 43 16 


3 50 S. 






18 


19 45 44 


I 3S. 






28 


19 46 40 


I 40 N. 






Mar. 9 . . . . 


19 46 8 


4 24 N. 




O'lO 



At the end of February the comet will rise four hours before 
the Sun. 

■ . • * 

The following elements of Brooks' Comet are by Berberich (Ast, 
Nach. 3325). They are deduced from a large number of observa- 
tions from Nov. 22 to Dec. 11, and do not differ much from those 
by Dr. Halm given last month : — 

T. ; . . 1895, Oct. 2r09O3 Berlin M.T. 

: 01 298° 46' 20^^] 

8-.. 83 5 53 U896-0. 

i 76 14 57 J 

logg.... 9*92586. 

Elements almost absolutely identical with these have been 
deduced by Mr. Jay Eoy (Ast. Journ. 362). 

The following ephemeris is for Greenwich midnight :— 

B.A. 

h m s 

Feb. 3 2 3 33 

. . .8. 2 8 12 

13 2 14 o 

18 ...... 2 20 44 

23 2 28 14 

.28 2 36 20 



N. Dec. 


Brightness 


1 


(Nov. 2i=unity). 


63 II 


0'02 


63 3 


• 


63 2 




63 7 




63 13 




63 34 


0"OI 
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The following is an approximate ephemeris of Faye's Comet. 
The hrightness is still ahoat 0*8 of that in September last : — 



Peb. 





B.A. 


N.Dec. 




B.A. 


IT. Deo. 




h m 8 


1 




h m 8 


i 


m* • • • • 


8 52 


I 26 


Feb. 14. . . . 


38 I 


3 34 


6 . . . . 


18 28 


2 8 


lo • • • • 


47 58 


4 18 


10 .... 


28 11 


2 50 


mi £ • 9 . • 


58 I 


S 4 



Mr. Kurt Laves gives in Ast. Joum. 362 a definitive orbit of 
Comet 1879 V. This comet was in view from Aug. 21 to Oct. 22, 
1879, 129 observations being available. He deduces the following 
parabolic orbit : — 

t 1879 Oct. 4-66221 Berlin M.T, 

la 115° 26' 23"] 

A 87 10 58 1 1879-0. 

i 77 7 52 J 

log gr 9*995463 

Dr. Bredichin has an article in ' Bulletin de TAcademie Imperiale 
des Sciences de St. Petersbourg/ Oct. 1895, on the perturbations 
of Comet 1862 III. (the comet associated with the Perseid meteors) 
by Jupiter. He assumes the following elements 'for the comet: — 

Epoch 1850-0. 

n io458''-209 

e 0-9612708 

^ 344° 40' 23* 

* n[3 34 33 

a 137 25 50 

w 152 45 27 

log a 1*3954263 

• • • 

n is the mean motion in i Julian year, w is reckoned on the old 
system. On the modern system it would be. 2 90° 11' i^j", (The 
sum of the values of tt in the two different systems = 2 S .) 

The deduced annual variations in the elements are : — 

Increase of 3 =o'^'7534 
Increase of i =0 -7062 
Increase of tt =0 -0690 
Increase of « =0 -0000003 

Saturn wiU produce an annual increase in S of o'^*2, so that on 
the whole 3 increases 1° in 3800 years. 

This comet was in perihelion 1862 Aug. 22*92^ and has a period 
of about 124 years. . A. C. D. C. 

/,' •''•■ 

MiNOB Planet Notes. — Pour new planeta— CH, CJ, CM, CS 
— were discovered by Charlois on Jan. 7, .Jan. 7, Jan. 17, 
Jan. 17, and two others — CK, CL — by Wolf .on Jan. 7. The 
two planets CF, CG, whose discovery by Wolf was announced 
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last month, prove not to be new, but identical with (352) and 
(175) Andromache respectively. CE may possibly = (188) 
Menippe. 

M. Charlois has now discovered 87 planets in the aggregate. 
In the last twelve months there was o^e new planet to every four 
known ones on his plates. 

Planet 396 is probably identical with a planet discovered by 
Palisa on April 21, 1887, but not numbered at that time. 

CD has been numbered 408. A. C. D. 0. 



The Oooubbbncb it^ Stellab Speotea of the Lines op 
GLfcvEiTB Gas*. — ^The sensational discovery made by Prof. Ramsay 
in the early part of last year that the line D3, which had hitherto 
been seen only in the solar spectrum, appeared also in the gas 
given off by the mineral Cl^veite, will be within the memory of 
our readers. It may also be remembered that Profs. RuDge and 
Paschen then proceeded to make a detailed survey of the spectrum 
o£ Cleveite, to which we need not further refer here, except to 
say that Prof. Yogel has made a comparison of his spectrum of 
/3 LyrsB (communicated to the Berlin Academy on 1894 Peb. 8) 
with Prof. Bunge's spectrum of Cleveite, with, as he says, a 
aorprising result. 

Of the twenty-eight lines in the spectrum of Cleveite gas 
between wave-lengths 3700 and 7070, which alone need be con- 
sidered in comparison with star-spectra, eighteen appear in the 
spectrum of )3 Lyrae, one of which is the helium fine Dg, and 
another, the most intense line of the spectrum of /3 Lyr» (\ 3889), 
is the strongest of the Cleveite lines. 

This interesting discovery led Prof. Vogel to make further com- 
parisons with other spectra, and proceeded first to compare 
spectrograms of the Orion stars, taken by Dr. Wilsing during the 
last two years, with the Cleveite spectrum ; this group of stars 
being selected, as the line \ 4471 (Lorenzoni's/), which is typical 
of Orion stars, belojags also to the Cleveite spectrum. 

To state briefly the result, in the spectra of the ten stars 
examined, on the average seven or eight lines which appear in the 
Cleveite spectrum were seen, the line \ 3889 appearing in all. 
Further investigation showed that of 150 first-type stars, no fewer 
than 25 — besides the Orion stars and Spica, Algol, /3 Tauri, and 
fl TJrs8B Majoris, which are already known to be of the Orion 
class — conttuned the spectral lines of Cleveite gas. This led Prof. 
Vogel to plan a scheme for investigating the spectrograms of all 
stars of the first class down to the fifth magnitude, which work is 
now about one-third completed, and, further, has induced him to 
modify the scheme, which he proposed more than twenty years 
ago, for the division of the stars into spectral types, as he considers 
that these Cleveite lines supply excellent criteria to indicate 

* * AiitrophysioalJounial,' 1895 December. 
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eubdivisions. The following is a brief resume of Prof. Vogel'a 
proposed subdivision of stars of Type I. : — 

xc. (i) Hydrogen lines broad, with no other lines. 

(2) Metal lines in addition to hydrogen, but no Cl^veite 

lines ; calcium line sharply defined and narrow. 

(3) Metal lines ; hydrogen lines ; the calcium line as intense 

as the hydrogen ; no Cleveite. 

b, Spectra in which, besides the still dominant hydrogen lines, 

the lines of Cl^veite gas appear ; also some metal lines. 

c. (i) Spectra with bright hydrogen lines. 

(2) Spectra in which, besides the hydrogen lines, the lines 
of Cleveite gas, of calcium, magnesium, and other metals 
are bright. 

New Stabs. — ^BCarvard College Circular No. 4 announces that a 
new star has been discovered by Mrs. Fleming in the constellation 
Oentaurus, Approximate position for 1900*0 is given as B.A. 
13*^ 34"*'3, Dec. —31° 8'. The star does not appear on any of 
55 plates taken between 1889 May 21 and 1895. June 14, but 
is first seen on a plate taken 1895 July 8, its magnitude being 
then 7*2. It appears on several plates taken since that date, its 
brightness gradually diminishing. The latest observation was 
on December 19, when it was observed with a 15-inch equatorial 
as a star of the eleventh magnitude. Attention was first called 
to this object on account of the peculiarity of its spectrum, which 
is like that of the nebula surrounding 30 Doradus, but is not 
like those of the new stars in Auriga, Norma, and Carina, although 
the object is like them in respect that it quickly attained its full 
brightness and then soon began to fade. 

The circular goes on to compare this star with other Novae, 
and incidentally gives a list of all stars of this class, which may be 
<;onsidered worth reproducing : — 



Constellation. 



Oassiopeia 

Oyeiius 

Ophiuchus 

Vulpecula 

Opniuchus 

Scorpio 

Corona Borealis. 

Oygnus 

Andromeda .... 

Perseus 

Auriga 

Norma 

Carina 

• 

Centauinis 



B.A. 1900. 


Dec, 1900. 


d m 


1 


19*2 


+ 63 36 


20 i4''i 


+ 37 43 


17 24-6 


— 21 24 


19 43*5 


+ 27 4 


16 53*9 


-12 44 


16 ii'i 


-22 44 


15 55*3 


4-26 12 


21 37-8 


+42 23 


37*2 


+40 43 


I 55*1 


+ 56 15 


5 25'6 


+ 30 22 


15 22*2 


-50 14 


II 39 


— 6i 24 


J 3 343 


-31 8 



Mag. Year. 



■5 
3 

•4 
3 
5 
7 
2 

3 

7 

9 

4 

7 
8 

7 



157a 
1600 
1604 
1670 
1848 
i860 
1866 
1876 
1885 
1887 
1891 
1893 
189s 
1895 



Discoverer. 



TychoBrah6. 

Janson. 

Kepler. 

Anthelm. 

Hind. 

Auwers. 

Birmingham. 

Schmidt. 

Hartwig. 

Fleming. 

Anderson. 

Fleming. 

Fleming. 

Fleming. 
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Memoibs of the Eotal Asteonomical SociBTr, Vol. li. 
1892-5. — The index of this recently issued Tolume, is a striking 
example of the many branches into which the modern science of 
Astronomy divides. For the benefit of those of our readers who 
have not seen this book, we give a sketch of the contents : — 
Three memoirs relating to meridian observations, one involving a 
determination of the constant of nutation, all from the Eoyal 
rObservatory, Greenwich ; a valuable paper by Dr. Gill on deter- 
fmination of the divisions of a scale which has special reference to 
Astrography ; two series of double-star observations by Maw and 
Seabroke; physical observations of Mars in 1892 by Dr. Keeler ; 
A catalogue of nebulsB by Dr. Dreyer ; Father Sidgreaves' memoir 
on the spectrum of Nova Aurigae; an optical investigation by 
Mr. Dennis Taylor, which is especially interesting as being mad^ 
by an expert in this branch ; and, lastly, Prof. Sampson's erudite 
mathematical paper on the rotation and mechanical state of the 
Sun — altogether forming a most interesting volume. 



The Pbopbe Mottoit op Lacaillb 8912. — Mr. E. T. A. Innes 
writes from Sydney : — " This star has a comes of magnitude 8* 8, 
which has been micrometrically connected with it by several 
observers. As the following two examples will show, the apparent 
difference of the measures is considerable : — 

O M 

1836*6 14*2 30*3 Sir John Herschel. 
1 894*9 o*o 44'4 Mr. Tebbutt. 

; " On plotting all the measures within reach, I find the change 
can be accounted for by applying a proper motion to Lac. 89 1 2, 
mag. 5*8, of o'''289 towards i58°*9, or in E.A. +o*'oi03 and in 
Dec. — o"-27o. 

" This conclusion is not inconsistent with the meridian results 
within the errors of observation, but I have only access to a few 
recent catalogues. 

" Position for 1875 : — E.A. 21^ 4o"-i, Dec. —47° S2''2. 

" It will be noted that this proper motion is very similar to that 
of h Capricorni, mag. 2*8, a star some 31° north of Lac. 8912." 

Vaeiablb Stab. — ^E. Doradiis 4^ 35"^, —62° 19' [1880]. Mr. E. 
T. A. Innes also informs us that this star was about a maximum 
from Nov. 30 to Dec. 13, 1895, when he made it from 4*7 to 4*9, 
or a magnitude brighter than ly Eeticule (5*8). This maximum is 
considerably brighter than usual. Although called red by Gould 
in the A. G. C. and in Stone's Cape Catalogue, it is not to be 
found in Chambers' catalogue of red stars. 



The eflBux of time brings occasional losses to the staff of 
observatories as to other places. The latest such loss we have 
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to record as happening at the Boyal Obeervatorj is in the case 
of Mr. George Stickland Criswick, who retired on pension, in 
accordance with the rules of the Admiralty service, at the end of 
January. Mr. Criswick joined the Observatory in 1852, and, 
except for a period of ten mouths ending March 1855, when he 
worked under Prof. Challis at the Cambridge Observatory, has- 
been a member of the Greenwich stafE ever since. Mr. Crisvtick 
was selected by Sir George Airy as one of the observers in the 
Harton Colliery pendulum experiment, and also took part in the 
telegraphic determination of the longitude of Valentia in 1862, 
He has served in almost every department of the Observatory, and 
when the Astrographic branch was established a few years ago 
Mr. Criswick was placed in charge, his special and accurate know- 
ledge of photography and his aptitude for mechanical details 
rendering him peculiarly fitted for this post. We wish Mr. Criswick 
long life and good health to enjoy his well-earned retirement. 

High Babometes Eeadings. — The meteorological circum- 
stances of the past month are remarkable for two waves of 
extraordinarily high barometric pressure. The first happened at 
the beginning of the month. The Daily Weather Eeport of 
January 9 shows for 8 a.m. barometer readings (reduced to sefii- 
level) of 3 1 "06 at Stornaway and at Aberdeen, and 31*09 at 
Ardrossan, Ayrshire. To find a previous occasion when the 
barometer rose above 31 inches, we have to go back to 1820 Jan. 8-9, 
when the area of high pressure was over Leith and the barometer 
(sea-level reading) rose to 31*065 inches at that place. The 
highest reading at Greenwich on Jan. 9 of this year was 30*73 
inches, which corresponds to 30*91 at sea-level; and again at the 
moment of writing this, Jan. 29 midnight, the barometer is 
standing at 30*74 inches, corresponding to 30*92 at sea-level. We 
believe this is the highest reading recorded at Greenwich since 
1825, except that of 1882 Jan. 18, when 30*790 was recorded. 
The occurrence of two such high waves in a month is remarkable. 



A New Obseevatoey. — It is announced that an observatory to 
be used for educational purposes is beiug established in connection 
with the University of Minnesota, U.S.A. It seems that this is 
to be devoted chiefly to the branch now known as physical 
astronomy, as the principal instrument is to be an equatorial of 
10 inches aperture, adapted for visual or photographic work, with 
a spectroscope and photographic measuring micrometer as acces- 
sories. Prof. Leavenworth, of Haverford College, Pennsylvania, 
is to have charge of this institution. 

A certain weekly journal, in announciug the establishment of 
this observatory, remarks that the telescope is to be of 150 inches 
" local strength.^* 

We welcome a miniature but useful addition to our reference 
library — the almanac for 1896 of the Astronomical Society of 
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Wales. The object of this publication is, it is stated, to supply a 
want felt by amateurs ** who find the * Companion to the Obser- 
vatory ' too advanced " — from which remark the substance of the 
book may be inferred. The feature which makes the book in- 
teresting to us is the almanac proper. This is built on the lines 
pf the ordinary calendar, a fact, of which the date is the anni- 
versary, being given for every day of the year ; but the facts are 
all 'astronomical. Thus we are told the exact day on which the 
Lick telescope was first used, the date of Mr. Locker's birthday, 
when Brunnow died, and other such things, which, being collected 
here, may save a writer some time which would be otherwise spent 
in research. - 

The Stab-olusteb Pb^esepb. — Dr. W. Schur has made an 
accurate triangulation of this cluster and reduced his observations 
made with the heliometer at Qottingen in the years 1889 to 1893 
with great care. The comparison with previous results, and more 
especially with the results from the Eutherfurd photographs, are 
of great interest and worth the attention of astro-photographers. 
The full title of the memoir is ** Astronomische Mittheilungen von 
der koniglichen Stemwarte zu Gdttingen — Die Oerter der helleren 
Sterne der Praesepe," W. Schur (Gottingen, 1895). 

DuBiNG the present month two of the four Eclipses of the year 
will take place. The first of these, an annular Eclipse of the Sun 
on February 13, is of little interest except to observers at the 
Gape, and there the greatest phase will be seen only a quarter of 
an hour before sunset. The other is an Eclipse of the Moon on 
the evening of the 28th. This Eclipse is only partial, but, as the 
magnitude is 0*870, it is possible that the occultation of faint 
stars may be observed. A Kst of the stars which will be occulted, 
there are however only five, is given in the * Companion.' 

We hope it is not too late to offer our congratulations, on his 
marriage, which took place on December 28th last, to Mr. E# W. 
Maunder, a former editor of this magazine and the present 
President of the British Astronomical Association. Mrs. Maunder 
is a lady not unknown in the astronomical world. As Miss 
A. S. D. Eussell she served on the computing stafE of the Eoyal 
Observatory from 1891 Sept. i until 1895 ^^^* 3^> when she 
resigned her post, and left the Observatory followed by the good 
wishes of all her colleagues. She has edited the * Journal ' of the 
British Astronomical Association since November 1894 with con- 
spicuous success. 

Db. William Hugoiks, F.E.S., has lately been the recipient of 
honours from two foreign sources. He has been elected a member 
of the American Philosophical Society, Philadelphia, and more 
recently the Eoyal Academy of Sciences, Berlin, has created him 
a corresponding member of that body. 

TOL. XIX. K 
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It is stated that an Americaa expedition to observe the Solar 
Eclipse of next August has already started for Yezo near Japan : 
this is, indeed, beginning early. Prof. D. P. Todd is to be a 
member of this party. 

The 40-inch 0.G-. for the Yerkes Observatory is still in the 
workshops of Alvan Clark, who is also at work on a 24-inch for 
Percival Lowell, which is to be in readiness for the observation of 
Mars at next opposition. 

We hear that Mr. E. T. A. Innes is about to join the stafE of 
the Eoyal Observatory, Cape of Good Hope, as Secretary to 
H.M. Astronomer. 



From an Oxford Note-Book. 

On Friday, February 14, after the Annual Meeting of the 
Boyal Astronomical Society, there will be a dinner at the 
- Criterion ' Restaurant in Piccadilly, open to all Fellows of the 
Society and their friends (price 7*. 6d, each, not including wines). 
The arrangements will, in fact, be the same as those announced in 
these notes last year. Intending diners are requested to send 
their names either to the Secretary of the Society, or to 
Dr. Common, 6^ Eaton Eise, Ealing, some few days beforehand, 
if possible, though it is hoped that those who cannot come to an 
early decision will not be deterred by this fact. This dinner after 
the Annual Meeting was once an important part of the pro- 
ceedings, and, judging by the attendance last year, there seems 
every reason to hope that it is becoming so again. 



" IcH selbst habe noch nie einen meiner kleinen Planeten am 
Himmel gesehen." Dr. Max Wolf has discovered ^6 new planets 
in the j^ears 1 892-1 895, but he has never had the pleasure of 
seeing one of them through a telescope ! Strange are the uses 
of photography. The above sentence is taken from an admirable 
article in AsU Nach. no. 3319, wherein Dr. Max Wolf gives an 
account of his work and methods. He has two 6-inch portrait- 
lenses, and gives exposures of two or three hours with these, with 
unwearying attention to the clock- driving. One of his great 
difficulties is the identification of the planets afterwards. This is 
easy enough, he remarks, when yoii have a big telescope like that 
at Nice ; for the identification can be completed by visual 
observations. But he has no such instrument at Heidelberg, and 
must trust to another long-exposure plate. 



In these days of wars and rumours of wars it is pleasant .to be 
able to record an international exchange of compliments in the 
domain of science. During a visit to the factory of Messrs; 
Troughton and Simms the other day, Mr. Simms showed me with 
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pardonable pride a very handsome present he had received from 
the Emperor of Eussia on the completion of the Eussian standard 
measures of length. The accompanying letter runs : — " His 
Imperial Majesty Nicolai Alexandrovich, Emperor of All the 
Eussias, in regard to your special labours in connection with the 
preparation of new Eussian standard measures, presents you with 
a box containing a silver tea-service." The silver is beautifully 
enamelled, and looks in every way worthy to be an Emperor's 
gift. The making of the standards has been a laborious under- 
taking, both for Mr. Simms personally, and for Prof. Mendeljeff 
and i)r. Bloumbach^ who have visited this country to superintend 
the construction. All who have worked with Mr. Simms well 
know the value of his help and experience, so lavishly bestowed 
on any purely scientific object whenever occasion arises, and will 
join in congratulating him on this well-deserved honour. 

Pabagbaphs hate recently appeared in several papers to the 
effect that Eussia was at last contemplatiug the abandonment of 
the Old IStyle. One paper (I think The Standard) was so circum- 
stantial as to say that the prospect of having thirteen days difference 
(as there will be if 1900 is observed in Eussia as a Leap Year) 
bad frightened the superstitious Eussians, and sooner than run 
the risks which the members of the Thirteen Cliib are so anxious 
to incur, they had determined to give up the Old Style, either at 
once or gradually. On inquiry of the Director of the Pulkowa 
Observatory I learn that there is no foundation for these reports: 
Dr. Backlund writes that the question has not yet even been dis- 
cussed in the Academy of Sciences, and to the best of his belief 
has not been raised in any other definite form. 

The occurrence of an astronomical joke in our leading comic 
journal is perhaps an event worthy of notice. In Punch for 
January 18 the following letterpress is suflBied to an appropriate 
picture by Mr. Arthur Hopkins labelled " An Astronomer" : — 

Mrs. S. : By the way, I hear Jupiter — the evening star — ^is worth seeing just 
now. Can either of you girls tell me where to look for it ? 

Bbbtua : Tes, I can. It's exactly two yards and a half to the right of the 
Great Bear. 

Mas. S. : Two yards and a half ! What on Earth do you mean ? 

Bbbtha : Wei], IVe measured it carefully with my umbrella. 

At 8 o'clock in the evening of January 15 (when the paper of 
above date appeared) we had a beautifully clear evening, after rain, 
at Oxford, and Jupiter was splendidly conspicuous " to the right 
of the Great -Bear." But I had the curiosity to take out a two- 
foot rule, and found that, when placed at arm's length, it was 
amply sufficient to span the distance between the planet and the 
constellation. Either the young lady must have had arms much 
longer than appear in the drawing (say about 3 yards at least), 
or there must be an explanation similar to that given by the 
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gardener in James Payn's * Gleams of Memory ^ — "How is it 
that Mr. Brown and Mrs. Jones have such fine grapes, they tell 
me, and we have none?" "Well, I tell you how it is, ma'am/' 
the gardener replied, " they lies." 



Ab I have referred to this delightful book, I may perhaps quote 
a story from it very distantly related to things astronomical, and 
that through the real " evening st«r" whose name is above usurped. 
I have often described, says the author, though not in print, a 
delightful scene in which Burgon refused to christen a male child 
"Venus." — "Vanus? I suppose you mean Venus. Do you 
imagine I am going to call any Christian child after that aban- 
doned female, and least of all a male child ? " 

The father of the in&nt urged that he only wished to name it 
after his grandfather. 

" Your grandfather I " cried Burgon, " I don't believe it. Where 
is your grandfather?" He was produced: a poor old soul of 
eighty or so, bent double, and certainly not looking in the least 
like the goddess in question. " Do you mean to tell me, sir, that 
any clergyman ever christened you ' Vanus,' as you call it ? " 

"WeU, no, sir; I was christened Sylvanus, but they always 
calls me Vanus." .____ 

, A PAPBE by Professor d'Arcy Thompson, of Dundee, on 
."Bird and Beast in Ancient Symbolism" (Trans. E. S. Ed. 
xxxviii. pt. I, No. 3), would not at first sight appear to have much 
astronomical significance ; but the gist of it is that certain astro- 
nomical phenomena, seem (to the author) to be veiled or symbolized 
in art and in literature in connection with certain birds and beasts. 
The first example given is the great relief of Cybele in the Her- 
mitage Museum. at St. Petersburg, where a lion and a boy with a 
water- jug, of which no adequate interpretation has been otherwise 
offered, are taken to mean Leo and Aquarius ; and two annular 
symbols, on the right and left of the shape ©, are taken to signify 
the Sun as at present ; so that the Sun is typified in Leo and in 
Aquarius, " which were, in the epoch immediately preceding that 
of classical astronomy, the tropical or solstitial signs.'* I cannot 
follow all the illustrations, or even this one in detail: those 
interested should refer to the paper. Perhaps the most striking 
is the bird on the back of the bull, which is taken to mean the 
Pleiades ; and further " in considering the relative positions, at 
critical periods, of the Sun and the Pleiades, we seem to light on an 
explanation of the great myth of the Halcyon's Nest. , On the day 
of the winter solstice, the Pleiades occupied at sunset the mid-point 
of the heavens. It was precisely at this period that the Halcyon 
was said to lay her egg, when the turning Sun rose to renovate 
the year." 
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. ANNIYERSAEY MEETING OF THE ROYAL 
ASTRONOMICAL SOCIETY. 

Friday, February 14, 1896. 

Dr. A. A. CoMMOir, F.R.S., President, in the Chair. 

Secretaries: Prcrf. H. H.Tubkbb, M.A., B.Sc, and 

is. W. MAUimBB. 

^^^^» Maunder read the Minutes of the last Anniversary Meetings 
'^W^h were confirmed. 

-^r. M. P, Mollis read the Auditors' report, which stated that 

^"^ had examined the Treasurer's accounts for the. year 1895^ 

•^d found and certified the same to be correct. The cash in. hand 

^ X895 Dec. 31 amounted to ^£349 is. Sd. The Auditors added 

*J^o notes relating to matters connected with the finances 

^^ the Society. The first proposed that a notice should be 

?ent out with the February number of the 'Monthly Notices,** 

Conning Fellows that their subscription for the forthcoming year 

^^'^B then due. The second was a suggestion that the time had 

®^^x^ when Section V. of the Bye-uiws, which related to the* 

P^^Tnent of subscriptions to the Society, should be revised. 

^he President at first objected to the second of these notes being 
r^^ad, on the ground that ^ny proposal for alteration of the Bje- 
fJl^yii w*8 out of order unless notice had been given, but on it 
^^ixig pointed out that this was of the haature of a suggestion tot 
^^^ Council, the objection was withdrawn. 

^ ^Ae Secretaries read extracts from the seven ty-^ixth Annual 
^^port of the Council. The iSociety during the year had lost by 
^^^tk the following Fellows: — Isaac Brown, James CampbelJ, 
j^^^ur Oayley, Sir James Cockle, E. J. ColHngwood, Richard 
^^lakin, J. R. Hind, F. R^ Hughes, A. L. Kaye, A. J. Melhuish, 
^» H. Nightingale, 0, A. L. <Pihl, Alfred White, and Associates, 
^^^stav Sporer and Friedrich Tietjen. 

Vol. XIX. L 
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Prof, Turner read extracts from the obituary notices of these 
gentlemen, and alluded to the fact that by the death of Mr. White 
the Society loses the last survivor of the Spitalfields Mathematical 
Society. On the break up of this Society, its library and all its 
records were transferred to the Boyal Astronomical Society, in 
consideration of which sixteen of the remaining members were 
elected Fellows of the B. A. S. on 1845 Jan. 13, and these, together 
with three Members of the Mathematical who were already Fellows 
of the Astronomical, wero excused payment of admission fees and 
subscriptions. 

The President announced that the Council had awarded the 
Society's Gold Medal to Dr. S. C. Chandler, for his researches on 
Variation of Latitude, on Variable Stars, and other works, and 
read his address setting forth the grounds for this award. The 
Medal was handed to Dr. Huggins, the Foreign Secretary, for 
transmission to Dr. Chandler. 

On the motion of Sir Erasmus Ommanney, seconded by 
Mr. Thwaites, it was resolved that " The Eeport now read be 
received and adopted, and be printed and circulated in the usual 
manner, together with the Eeport of the Auditors and the Presi- 
dent's Address." 

The President appointed Major Kingsley Foster, Mr. George 
Hunt, and Mr. B. Woodd-Smith as Scrutineers of the Ballot. 

The Ballot was then proceeded with, and the following gentle- 
men were elected as Officers of the Society for the ensuing year : — 

President : Dr. A. A. Common. Vice-Presidents : Capt. W. de 
W. Abney, W. H. M. Christie (Astronomer Eoyal), Prof. G. H. 
Darwin, Dr. Isaac Roberts. Treasurer : E. B. Knobel. Secretaries : 
E. W. Maunder, Prof. H. H. Turner. Foreign Secretary : Dr. Wil- 
liam Huggins. Council : Sir R. S. Ball, Dr. A. M. W. Downing, 
Dr. J. W. L. Glaisher, Capt. E. H. Hills, E.E., Frank McClean, 
W. H. Maw, H. F. Newall, Capt. William Noble, G. M. Seabroke, 
Rev. Walter Sidgreaves, E. J. Stone, Dr. G. Johnstone Stoney. 

Col. Burton- Brown -proposed, and the Eev. J. D. ParTcer seconded, 
that '* the thanks of the Meeting be given to the Vice-Presidents 
and other members of the Council who now retire, for their services 
in promoting the objects of the Society." 

The motion was carried unanimously. 

On the motion of Ca^t. Hills, Mr. Dyson seconding, a vote of 
thanks was accorded to the Auditors of the Treasurer's accounts 
and to the Scrutineers of the Ballot. 

The following gentlemen were elected Fellows of the Society : — 

Cyril E. Ashford^ M.A., The School, Harrow; Frank Arthur 
Bellamy, University Observatory, Oxford ; Thomas Folhes Clcurton^ 
Royal Alfred Observatory, Mauritius ; Philip If. Cowell, M.A., 
Trinity College, Cambridge; Bohert Fermor Eendell, B.A., The 
Glen, Blackheath Hill, S.E. ; George Albert Smith, St. Ann's 
Gardens, Brighton; Charles Albert Taylor, 33 Argyle Street, 
Argyle Square, W.C. 
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The following Candidates were proposed for election as Pellows 
of the Society.: — 

William Anderson^ Gentleman, Bailee House, Ballymena, Co. 
Antrim, Ireland (proposed by A. A. Bambaut). 

Thomas Frederick Furber^ Chief Computer, Trigonometrical 
Survey of N. S. Wales, Sydney, Australia (proposed by B. T. A. 
Innes). 

Frank L, Grant, M.A., 58 Kelvingrove Street, Glasgow (pro- 
posed by L. Becker). 

Edward Ayearst Reeves^ Assistant, Boyal Geographical Society, 
^4 Clyde Boad, Wallington, Surrey (proposed by John Coles). 

George Frederick Herbert Smith, B.A., Scholar of New College, 
Oxford (proposed by H. H. Turner). 

T. M. Teed, C.E., F.B.C.S., 188 Camberwell Grove, Denmark 
Hill (proposed by John Coles). 



THE BBITISH ASTBONOMICAL ASSOCIATION. 

The third ordinary meeting of the Association was held at Univer- 
:flity College, Gower Street, on January 29, Mr, E, Walter Maunder^ 
President, in the Chair. 

Seven new members were elected, and the names of fourteen 
candidates for membership were read and suspended. 

Dr, Downing announced that it had been arranged that the 
Eclipse party should go by Messrs. Gaze and Sons' steamer, the 
* Norse King.' The Committee were anxious to learn as soon as 
possible what each member of the party proposed to do, and what 
instrument he or she would take out for observing the echpse. • 

A paper on " Eclipse Photography," by Mr. Alfred Brothers^ 
was read by the Secretary, strongly supporting the suggestion of 
the President in his annual address, that some members at least 
should try the old collodion wet-plate process for photographing 
the corona. He urged that, notwithstanding the undoubted 
advantages of the gelatine dry-plate, the special beauty of the 
results obtained by the older process made it well worth a trial. 

Capt. Noble drew attention to the very ingenious invention of 
Mr. Burckhalter, of the Chabot Observatory, California, for getting 
^ver the difficulty of the difference of exposure required for the 
different parts of the corona. The apparatus consisted of a cam 
to be rotated in front of the plate, whose shape was such that it 
•might be made to regulate the time of exposure given to different 
regions from the Sun's limb right out as far as the corona was 
visible at all. Of course they could photograph the corona in 
•sections, and that should be done, but he thought Mr. Burck- 
halter^s invention was one of the most ingenious he had ever seen, 
4Uid was well worth trying. 

l2 
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Mr. Hardy ^ as an old photographer, offered to instract any 
member who would call on him in the wet-plate process. 

Mr. Kennedy remarked that it was not necessary to use ihe- 
wet plates in order to secure the advantages of the collodion* 
process, and recommended the collodion bromide dry-plate. 

Capt. Noble explained that the cam he had spoken of was a- 
double one in the shape of a divided heart. It was carried on a^ 
thin arbor passing through the plate apd rotated by clockwork 
placed behind the plate. 

Mr. G. M. Seahroke considered that the difficulties of the wet- 
plate process had been very much exaggerated. Mr. Wesley 
feared that the collodion bromide plates would be found too slow^ 
Mr. Adams suggested that one or two of the Eclipse party should 
try to catch the outer corona by cutting off both the limb and 
inner corona by an opaque disc. 

The President agreed with several of the previous speakers in 
thinking that the difficulties of the wet process were often greatly 
exaggerated. He also confirmed what Mr. Wesley had saijd as to 
the extreme beauty of the collodion photographs of the Corona. 

Mr. Petrie read a note by Mr. A. C. D. Crommelin on " An Easy 
Method of obtaining an Equatorial Mounting for the Eclipse 
Expedition of August 1896.'' The writer pointed out that as the- 
observing station would only be 20° from the North Pole, an« 
inclination of an ordinary altazimuth tripod through an angle of 
20^ from the vertical would at once convert it into an equatorial. 
The tripod might be sunk into the ground and held in position by 
a strong wooden prop. 

Dr. Downing remarked that Mr. Crommelin's paper had raised 
a very important matter. Probably most of the telescopes taken 
out would be mounted with altitude and azimuth motion, and it 
would be absolutely necessary to leave the stands out as iixtures, 
but he had no doubt that arrangements could be made to do this 
with safety. 

The President said that, remembering that Jupiter would pro- 
bably be largely used as a guiding star, it might be worth while to 
use a fairly high power and examine the surface of the planet for 
any trace of the coronal streamers upon it. He did not think it 
likely that anything would be seen, but it was at least worth while 
to look out for anything abnormal in the appearance of Jupiter. 
The President added that as the light of the Corona and the full 
Moon were fairly comparable, he would be glad if some members- 
would try the experiment of photographing some simple object, 
iay a newspaper lighted by the full Moon, with exposures varying 
from 45 seconds to 6 minutes. If the photographs were suc- 
oessful with an exposure of 1^ minute, they would know that they 
had a fair chance of obtaining a photograph from the coronal light. 
If a few members would try the experiment, some data would be 
collected as to the amount of exposure that would be required. 

Mr. Joseph Lunt read a paper on the " Photographic Spectrunt 
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of Helium." After giving an account of the discovery of Argon 
4md Helium, a number of spectrographs were thrown on the 
^screen and described. 

A paper by I>r. T. Steele Sheldon^ entitled " Photography of the 
Milky Way/' was then read, illustrated by an interesting series of 
lantern-slides of photographs of the galaxy. The writer explained 
^hat, although detail was by no means wanting, the object he had 
in view was to present a broad photographic view comparable to 
the naked-eye observations of Boeddicker and Easton. 

Papers were read by the Secretary from Herr Leo Brenner^ ** On 
J^ecent Variation of the Latitude of the Jovian Belts," and by the 
Bev. W, R, Waugh^ " On the Latitude of the Jovian Belts.^ 
Herr Brenner's paper drew attention to recent changes in the 
latitude of the belts, indicating an approach of the two equatorial 
belts, finally ending possibly in the formation of a single central 
-belt, such as Jupiter showed some 25 years ago. Mr. "Waugh's 
paper was devoted to the defence of the accuracy and value of the 
drawings of the Members of the Jupiter Section. 

Mr, Hardy exhibited a photograph of the model of Mare Crisiumy 
which he had shown at a previous meeting. 

Several papers were held over for want of time. 



EOTAL METEOEOLOaiCAL SOCIETY. 

'The monthly Meeting of this Society was held on Wednesday 
evening, Feb. 19, at the Institution of Civil Enguieers, West^ 
aninster, Mr, Edward Mawley, F,R,H,S,^ President, in the Chair. 

The Eeport on the Phonological Observations for 1895 was 
presented by Mr, Mawley, in which it was shown that, owing tp 
the great frost at the beginning of the year, all the first spring 
flowers made their appearance very late, and it was not until the 
middle of June that plants began to come into blossom in advance 
of their usual time. During July the dates recorded were, as ^ 
rule, exceptionally early. The yield of all the farm crops except 
potatoes was exceedingly poor. Pears and plums yielded badly, 
but there was a splendid crop of apples and also of all the small 
fruits. As refjjards vegetation generally, seldom has a year ended 
under conditions as favourable tor the one succeeding it. 

Mr, B, H, Scott, F.B.S,, read a paper on the recent unusually 
high barometer readings in the feritish Isles, in which he stated 
iih&t the Daily Weather Chart for 6 p.m. on January 8 was the 
first in these islands that ever showed 31 inches. The station 
was Stornoway, and by the next morning all over the northern 
portions of Great Britain and Ireland the barometers were above 
31 inches. The highest reading of all was 31* 119 inches, photo- 
^phically recorded at Glasgow at 9 a.m. on the 9th. The 
barometric pressure then gave way, and the region of highest 
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readings moved southwards along our west coast, and finally left 
the south of Ireland on the 15th. Weather throughout the 
period was mild, an unusual thing with a very high harometer^ 
At the end of the month a second anti-cyclone spread orer the 
country, when the barometer rose to 30*96 inches at Cork^ 
Beference was made to preyious excessively high barometer readings* 
in England and in Siberia, and it was stated that a reading o£ 
31*62 inches at Barncoul in Siberia, in 1877, was probably the 
highest ever observed. 

Mr, jB. Inwards, F.E.AJS,, read a paper on " Turner's Eepre- 
sentations of Lightning," which he considered to be true to nature,, 
and demonstrated the same by placing an actual example o£ 
Turner's work side by side with a photograph of a real flash o£ 
lightning! 



Large versus Small Telescopes and the Spots on Saturn. 

As the questions of the relative efficiency of large and small 
telescopes for planetary \^ork, and the visibility of the spots on 
Saturn, have been raised at the January Meeting of the R, A. S.,. 
according to the report in the February number of the ' Obser- 
vatory,' as well as elsewhere, and as my name was mentioned in 
connection with the latter of these subjects, it may not be con- 
sidered out of place if I set down my personal views on these 
subjects. There would appear to be some misconception both as 
to the nature of the spots on Saturn and as the requisites for 
their satisfactory observation. 

Pirst as to the relative efficiency of large and small telescopes^ 
1 have never had much doubt as to the superiority of the large 
instruments, at any rate for most objects, ever since Prof. Keeler's 
statement in ' Publications of the Astr. Soc. of the Pacific,' Yol. ii. 
p. 286, to the effect that he had always found the 36-in. Lick 
refractor superior to the 12-in. and 6 -in. refractors, when used 
upon Jupiter. Professor Barnard, it appears, fully confirms this 
superiority, and in fact the users of the big telescopes are almost 
unanimous on this point. This question may now, therefore, be 
considered as settled*. 

But it seems to me very much open to question whether this^ 
superiority is so great, that an observer employing the large^ 
telescope must necessarily see more than another observer usin^ 
a small one, above all where the class of object is of a kind 
requiring a specially trained sight, and the latter observer has 
given his sight just such a severe course of training as may be 
necessary in order to render it specially sensitive for the purpose. 

* It is, howeyer, of course, possible that amongst the hundreds of small 
telescopes now in use there may be a few of such superlative excellence, as 
regards the dealing with planetary details,^'as to reduce the superiority of the bi^ 
instruments to a vanishing point. 
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The spots on Saturn are characterized hj three things:— r 
(i) considerable size, (2) faintness, (3) extreme indefiniteness. 
Details of this description must be just those in which the 
superiority of the large instrument would be least marked. In 
fact, 1 cannot imagine in what manner any such superiority can 
here arise, and it would appear not to be universal, since we fmd 
Mr. Lowell, in comparing a 6-in. and i8-in. apertures, stating 
that the dark and light markings were more contrasted with the 
small aperture than with the large one* 

On the other hand, markings having the characteristics stated 
above are precisely the kind the seeing of which depends above 
all upon a specially trained sight — the point beiug the detection 
of very slight contrasts in indefinite objects of considerable size. 
And if I have been so successful in observing spots on Saturn 
which have eluded the keen eye of Prof. Barnard, it is only because 
my sight, perhaps originally sensitive to slight contrasts, has 
been subjected to an exceptionally severe course of trainings 
specially adapted for the detection of such markings as those in 
question, whereby it has been rendered extremely sensitive. 

For most objects, it is hardly necessary to state, the advantage 
would be all the other way. Thus, as regards nebulae, or in comet 
work, I have no doubt that Prof. Barnard would be able to see 
more with 6-in. aperture than I could with 1 2-in. My sight is 
also bad for the detection of faint points of light near a bright 
planet, so that I could no more think of emulating the greatest 
feat of the discoverer of satellite Y. of Jupiter than I could of 
flying. 

In describing the appearance of the spots on Saturn, I have 
made use of certain abbreviations, such as S= small, vS=very 
small, &c. &c. These descriptions have been wrongly understood 
by some as implying that a spot, for instance, called vS must 
really be a very small object. These terms have, however, been 
used in a relative rather than in an absolute sense. For a number 
of years past I have made use of a definite scale for describing 
the size of the spots upon Jupiter, and when Saturn became the 
object of observations, the same scale was made use of for this 
planet. Actually, as stated in the 'Monthly Notices,' Vol. liv. 
p. 309, the bright equatorial spots average about 2" in diameter, 
or perhaps a little less. . The dark spots on the broad double belt 
in the northern hemisphere are, on the average, no smaller than 
the bright spots, and have sometimes appeared much larger, so as 
to be as much as 4" long by 2" to 3" broad. On the other hand, 
some spots have appeared very minute. 

The spots on Saturn have been described by some of those 
unable to see them as " illusory." It is, however, simply impossible 
that observations of illusory objects made and reduced in the 
manner described in the 'Monthly Notices,' Vol. liv. pp. 298, 299, 
could show the remarkable relationships and peculiarities which I 
have pointed out. Besides which the independent observations of 
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Tarious other observers — namely, Brenner at Lussinpiccoloy 
O. L. Brown at Stirling, Henderson at Liverpool, Kemptbome at 
Wellington College, McBwen at Glasgow, and Quenisset at Juvisy — 
agree quite satisfactorily with my own observations and with thosa 
of each other. Many other observers besides the above have also 
^ seen the spots, though without determining their positions *. 

Again, it has been objected to some of my observations of these 
spots, that they were made when Saturn was nearing conjunction 
with the Sun. This was in 1891, when a few obsevations were 
made as late as the middle of July. Conjunction with the Sun 
occurred in this year on Sept. 13, so that the last observations- 
were still made as much as two months before conjunction. It is 
almost needless to point out that ¥;ith a planet so distant a» 
Saturn, the dimuitition in its apparent size when nearing conjuno-t 
tion is of little importance, especially so far as the observation of 
objects having an average apparent diameter of 2" about the time 
of opposition is concerned. And as to the objection of the low 
altituae of the planet at this time ; according to my exi^erience 
definition is usually much better about the time of sunset and for* 
about an hour thereafter than at other times. This is at any rate 
true for the south of England. It was at such times that the 
observations in question were made, and it is sometimes po^sible^ 
under such circumstances to get very fair definition even when aii 
planet is quite close to the horizon. 

• In conclusion, I would invite all those who are in the habit of 
observing the physical aspect of the planets to pay special 
attention to Saturn during the coming spring. The success of the- 
observers named above would seem to show that many observers 
possessed of a keen sight and a good telescope would be able to-, 
see at any rate the plainer of the spots under favourable circum- 
stances, and with sufficient plainness to determine their position. 
It would be well to bear in mind also the experience of Herr 
Brenner, who finds that the spots are best seen with a low power 
and that they disappear with high powers. I have myself seen^ 
an equatorial spot shining out with almost stellar brightness 
with a power of 140. With higher powers this spot, although 
still plain, lost this peculiar stellar brilliancy. Its position XK>uldy 
however, be determined best with the higher powers, on account 
of the larger size of the image. A . Staklby Williams. 

West Brighton, 1896, Feb. 17. 

* In an interesting paper on the relative powers of large and small telescopes, 
published in 'Nature* for July 4, 1895, Mr. Denning is rather inclined to 
disparage the value of corroborative evidence by a few observers, stating that 
'* It is a fact that, if any new feature on a planet, or an unknown companion to 
a tar were confidently announced, a few of the many observers who looked for 
it would certainly assert they could see it though not really existing." However 
true this might be in respect df a mere assertion by an observer that he had " 
seen the spots on Saturn, it can obviously have no bearing at all where the > 
observers have carefully determined the positions of the spots stated to have 
been seen by them, and such positions are afterwards found to accord with the 
positions determined by other observers. 
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F}ve S/iort-Period Variableg. 
Thb discovery by M. Belopolsky in 1894 that S Cephei is a 
binary star revolving in tha identical period of ita light-change, 
made it antecedently probable that other quick and punctual vari- 
Jtbles would be found to possess the same significant character, 
. Its recent detection, accordingly, by Mr. J. Norman Lockyer, in 
four additionBl stars, excites deep interest, but little surprise. The 
Jetaila of his iavesti^tiou are not indeed at preaent available to 
the general public ; bo that we are not in a position to form an 
independent judgment as to how far they warrant his conclusions; 
nor have these as yet been verified by other observers. Presuma- 
bly, however, they eventually will be ; and, at any rate, it is worth 
while to consider briefiy the points of agreement and difference 
between such peculiar and still enigmatical objects. 
, Among these, the manner of their variability is the most im-. 
portant, and can be taken in by a. glance at the accompanying little 
diagrams, which pretend I0 no more than a general accuracy. It 
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will be remarked that four out of the five, i. e. 3 Gephei, i| Aquilsd^ 
S Sagittse, and T YulpeculsB, agree in rising towards maximum 
much more rapidly than they descend from it ; and this peculiarity 
is shared by the vast majority of vaiiable stars, whether of shorfe 
or of loDg period, including our Sun, if we agree to regard the 
development of spots as a symptom of disturbance corresponding' 
to stellar increase of brightness. An exception to this rule is fur- 
nished by i G^eminorum, the fifth of the group of variables we- 
are just now considering. Its light-curve is almost symmetrical ; 
and it will be remembered that the quadruple phases of /B Lyr8» 
are strictly equal in point of time, notwithstanding the rapid physical 
changes indicated by its spectrum. 

S SagittsB, too, one of Mr. Lockyer's stars, shows two maxima, 
besides an abortive third ; but they are irregularly situated on the 
curve, and are separated by only a trifling depression, representing 
a failure of light to the extent of no more than one-fifth of a 
magnitude. Their succession has been watched during six years 
by Mr. Paul IS. Tendell ('Astronomical Journal,* No. 321); and 
it is only by vigilance like his that the individual features of stellar 
variability can be brought into notice. 

The spectra of all these stars belong generically to the solar 
type ; bnt with specific difierences. They seem, however, to have 
impressed themselves feebly on the Harvard College plates, the 
notes to the Draper Catalogue indicating considerable uncertainty 
as to their proper classification. The one remarkable trait common 
to all is the shifting of their dark lines of absorption to and fro< 
with the waxing and waning of each starts light. They do not 
othervjdse alter, except as regards the intensity of the eontintumr 
light dispersed to form them ; but no emergences of bright lines 
or effacement of dusky ones has been recorded in any of these five 
stars. The swinging lines, moreover, always remain single. In 
other words, the binary systems, to the existence of which they 
indubitably point, are composed, not of two suns, such as are 
combined in i UrssD Majoris and /3 Capellse, but of a Sun attended 
by a totally obscure or imperfectly luminous satellite. It is not, 
however, by the interposition of such bodies that these stars lose 
and gain lustre ; such an explanation of continuously progressive- 
light-change is, on the face of it, most improbable, and in the- 
case of d Cephei may safely be said not to occur. Much still 
remains to be investigated, much to be discovered, regarding these 
perplexing phenomena. A. M. Clbbkb. 



The Rotation of Venus. 

It may at first sight seem a little remarkable that there shouldl 
be any great uncertainty in the received value of such an 
astronomical constant as the period of rotation of Yenus, our 
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Gomparatiyelj near neighbour. It nevertheless is the fact that it 
still remains a matter for settlement whether the planet rotates on 
its axis in about the same time as our Earth, or in about the same 
time as Yenus describes its orbit about the Sun. This uncertainty 
is no doubt to be accounted for by the difficult nature of the 
observations on which the determination of the value depends, 
or possibly to the uncertainty of the objects of observation them- 
selves, which may have been actual topographical detail, but may 
in some cases have been simply shifting clouds. 

The first attempt at a value of this period was made by J. D. 
Gassini, who, from observations of surface-markings in 1666-67, 
concluded that Yenus rotated in about 23 days. He, however, 
gave this result with some doubt as to its accuracy, because, as he 
said, the observations were difficult on account of the difEused 
appearance of the spots. The next value was found by Bianchini 
in 1726, who from observations of dark shades, seen always along 
the terminator, and never in the middle of the illuminated part of 
the disc, deduced a period of 24 days 8 hours. But, strange to 
say, the younger Gassini, comparing these observations of Bian- 
chini's with those of his father, showed that the two sets of obser- 
vations were consistent with a period of 23 hours 20 minutes. 

This last-named period, supported by Schroter 1,1788-93), who 
determined from his own observations a period of 23** 21°*, and by 
De Yico (1839-41), who, combining his observations with some of 
Bianchini, concluded that the time of rotation was some 22 
seconds longer, seems to have held its ground until Schiaparelli in 
1890 published an investigation, in the course of which he said 
that " from Jacques Gassini to De Yico the period 23*^ 20™ has 
been maintained by a series of illogical and illusory conclusions.'' 
This investigation depended on observations made with the 8-inch 
refractor of Milan, between 1877 November 5 and 1878 February 7, 
of two small and very bright spots seen close to the southern cusp. 
These were seen fixed in one position for about a month, no 
change being detected in their position relatively to the terminator 
during a day's observation. The appearance of these spots was 
confirmed by Holden, Niesten, and Trouvelot, and from this 
Schiaparelli concluded that the period could not be about 23 hours,, 
but that the Milan observations could be reconciled only by a 
period o£ between 6 and 9 months, and he made the suggestion 
that the period was the same as that of the planet's sidereal 
revolution about the Sun — that is, that the same point of Yenus is 
continually turned towards the Sun, from which it would follow 
that markings are always seen in the same position relatively to 
the terminator. 

M. Niesten almost immediately contested the truth of this- 
result, on the ground that he and M. Stuyvaert both believed they 
had seen rapid displacements relatively to the terminator of both 
bright and dark spots. M. Trouvelot also, from an extensive series 
of observations of Yenus made between 1876 and 1 892, published ia 
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the * Journal of the Societe Astronomique de France,' was inclined 
to think that the rotation period did not differ much from 
J24 hours, and so the matter rested until quite recently, when 
•considerable interest has been revived on this disputed point. 

Herr Leo Brenner, of Lussinpiccolo, from observations ex- 
tending over several mouths in the summer and autumn of 1895, 
And made during several consecutive hours of the day, deduced a 
rotation period of 23** 57"* 7*'5459, which he says he has proved 
cannot differ from the real rotation period by one second. Herr 
©renner will perhaps pardon us for thinking the fourth decimal 
place an unnecessary refinement. Most people would have been 
satisfied to know the nearest second with certaintv. In ' Ast. 
Nach.' No. 3329, M. Mascari published a series of observations 
of the planet, with drawings, made during 1892, 1893, 1895 at 
Catania, from which he did not actually deduce a numerical value 
of the period, but, as the markings relative to the illuminated limb 
jBit similar phases are remarkably alike in position, go far to 
support Schiaparelli's view of a period of rotation coinciding with 
that of revolution. The fact of a short period of rotation is also 
contested by Prof. CeruUi, of Teramo, who, in the same number of 
ihe ' Nachrichten,' publishes observations of Venus made for several 
hours continuously on various days in November and December last, 
when he could detect no diurnal change of position of the markings.' 
IProf. Tacchini has also lately published as a deduction from obser- 
\ations made during the latter half of 1895, when the planet was 
observed for long periods throughout the day, during which the 
same features were seen to remain in the same position, a rotation 
period of 2247 days; but, on the other hand, in 'Ast. Nach.* 
No. 3332, there are some drawings of Yenus made by 
M. W. Villiger, of Munich, from observations during the same 
period, which lead him to consider a short period not differing 
much from 24 hours as the true one ; and it may be noticed in 
passing that the white spots near the cusps which were the 
principal objects of Schiaparelli's observations are conspicuous 
•objects in M. Villiger's drawings. And so the matter rests ; much 
evidence has been lately accumulated, but the definite solution of 
Tthe problem is still distant, and can only be attempted by a com- 
parison, perhaps invidious, of the relative merits of the observations. 



2 1074 and S 1500, 

'TflBRE are a number of stars which from some cause do not get 
much observed by double-star observers. The two Struve stars 
here noted have received but scanty attention, and yet they are 
of interest by reason that their motion is very probably binar}'. 

Both stars have the same characteristics as regards motion, and 
iire hence treated of together; in fact, the pairs are almost alike; 
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whether we consider the magnitude of the components, the fbrn^ 
of their apparent orbits, or the place in the orbit. 

Theobsenrations, too, are in each case rather discordant, although 
when carefully plotted down they are sufficient to show the nature 
of motion, and that both have apparently just passed the apse^ 
so that the distances may be expected to decrease, and careful 
measures now will decide the question and make it possible to* 
compute an approximate orbit. All published observations are* 
included in the following : — 






2 1074. 



Po8.-ang. Dist. 

Year. q 1/ 

1825*2 iio'6 0*4 

^l'S "5*4 '5* 

44*2 ia7*8 '45 

5*7 136-3 '51 

59'» Hi*4 'S 

68*0 ...... 137*9 '58 

Pos.-ang. Dist. 

Year. © u 

x825-2 330*9 »'07 

32*3 3»**3 0*9^ 

40*3 3200 1*13 

417 320*0 o'99 

43*8 322*6 1*05 

56*3 318*3 **o5 

6o*3 315*8 i«i5 

64*2 319*5 1*2 



2 1500. 



Zl074> 













.90 



1500 



Pos.-ang. Dist, 

Year. © .« 

1874*1 136*6 0*89 

78*1 138*1 •66' 

87*2 141*1 *78 

89-1 141*8 *83 

9i*i I43*J *75 

95*» 137*4 '58 

Po8.-ang. Dist^ 

Year. q « 

1867*3 315-4 1*44 

71*6 314*^ '46 

74*2 3'4*i *42^ 

75*5 314*9 *44 

8o*2 313*8 *42' 

86*4 314*3 '38 

93'3 3"'4 **8 




3I»* 



'270 



It will be seen that the apparent orbits are much elongated, and 
consequently the variation in angle is, at present, very small. 
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The magnitudes and the position for 1900 are— 

B.A. N.P.D. Magnitade. 

S 1074 7** 15" 23* 89^25' 7-8 and 8-2 

21500 10 54 56 93 57 7-6 ^, 8-2 

The small companion to 2 1074 is /3 577, in position 106° and 
distance 14^ Thomas Lbwib. 



Seknographical Notes. 

Mt.. Argabus.— ^Among the isolated mountain-masses of the 
Moon, this object is one of the most • remarkable and beautiful 
both as regards its situation and surroundings, as well as by reason 
of the. peculiarity of its shape and the general steepness of its 
flanks. 

Placed at the south-western comer of the Mare Serenitatis, it 
appears above the normal level of the surface a few miles north- 
east of the ring-plain Yitruvius, and, continuing to rise at a 
strikingly uniform gradient for a distance of more than 30 miles, 
culminates at a point some 8000 feet above the Mare: — to the 
surface of which it sinks in a precipice, presenting a perpen- 
dicular face towards the north-east. When viewed under a 
moderately high angle of morning illumination, its form resembles 
the head of a javelin, the point being at the southern extremity. 
It is, in fact, a wedge-shaped mass, which, though pointed at the 
southern end, rapidly attains its malimum width of about 7 or 8 
miles, and then, gradually becoming narrower, dwindles to a 
^edge of less than half this width at its northern end, where it 
overlooks the vast expanse of the Mare at the summit of 
the precipice just mentioned. Its axis ranges roughly from S.W. 
to N.E., and its sides are nearly as steep as the cliff at its northern 
termination. At one place, about midway, it is traversed by 
a deep valley or gorge, which apparently cuts down nearly to its 
base, allowing the rays of the Sun to shine through it, and hence 
produce a narrow band of light in the midst of the shadow of the 
mountain. On the broad but low plateau near its southern end is 
a shallow circular depression, fully six miles in diameter, with a 
floor only slightly darker than the bright surface in which it is 
sunk. It is only traceable under a low angle of illumination, 
when its walls are seen to cast a narrow band of shade. Neither 
Schmidt or Madler show anything of this, and Neison has only a 
very small craterlet near the site, which can hardly represent 
& feature of such a considerable area. Abutting on the curved 
south-east side of the javelin point lies a much more conspicuous 
crater of about the same size, and of considerable depth, for it 
holds shadow when sunrise is well advanced. All the maps show' 
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this prominently. Though close to the mountain-mass, it is not 
<;onnected with it; a very narrow valley, concentric with the 
•crater, intervenes. 

Between 9^ 30™ and 8*^ 30" on January 20, a fine view of this 
region was obtained under very fair conditions. With a power of 
284 I remarked what appeared at times of best seeing a minute 
<irater at the extreme northern end of the mountain, that is at its 
sammit. I do not find this recorded in any of the maps. At first 
I took it to be a small peak, but, if present, such an object would 
be revealed in the shadow at this phase, yet no projection inter- 
rupts the remarkable uniformity of outline of the shadow of 
IMt. Argaeus, which is as straight as the edge of a " set square," 
"which it resembles in shape. Hence what was undoubtedly noted 
xnust be a hollow of some kind. The great cleft running from 
IDaw^es, past the northern foot of the precipice, towards Littrow 
«ind the rugged highlands between Eomer and Le Monnier, was an 
«a6y object, as was also the little crater through which it passes, 
^kt the base of Mt. Argaeus. East of the somewhat dusky crater, 
ILittrow B, which lies on the western slope of a broad, low, 
longitudinal surface-swelling, I noted two contiguous and very 
Temarkable obscure rings, each about 12 miles in diameter. Both 
iure nearly circular, and their inconspicuous rims appear to be 
continuous, except in the case of the more southerly, which is 
scarcely traceable on the eastern side. South-west of, and immedi- 
ately adjoining, the conspicuous crater associated with the southern 
end of Mt. Argaeus stands a bright crescent- shaped rock, which 
seems to be the relic of another crater, which, when complete, was 
of about the same size. Its south-eastern fiank is wanting. It is 
prominently shown by Schmidt, and, curiously enough, Schroter 
(Sel. Top. Frag. tab. xi. fig. 2) draws it as an entire dusky ring, 
contrasting strongly with the prominent crater on the east of it. 

Most observers are familiar with the two parallel rows of 
isolated rocks, outliers of the Taurus range, which are situated 
between Mt. Argaeus and the southern end of these mountains. 
The more westerly are four in number, termiuating a few miles 
north-west of the ring-plain Vitruvius, while there are only three 
in the other row, which are smaller and somewhat less lofty. 
All of them appear to rise sheer from the surface of the Mare, as 
if they had been pushed through it from below when it was 
in a plastic condition, though it is more probable that they are 
of more ancient date, and that the " sea " has consolidated round 
their bases. Anyhow, both these island mountains and the 
neighbouring Mare are beautiful objects under every phase, the 
latter being specially noteworthy for its variegated tone and the 
subtle distribution and intermingling of light and dark tones, of 
which ho photograph, however excellent, gives an idea. 

Beaumont House, Shakespeare Boad, T. GwTN Elgeb. 

Bedford, 1896, Feb. 19. 
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CORRESPOI^DENCE. 

To the Editors of * The Observatory' 

" Longitude Harrison " and his Brother^ 

OEiirrLEMEir, — 

As every circumt$tAnce connected with this extraordinaij 
genius naturally commends itself not only to horologists but to 
astronomers also, may I draw attention to some particulars which 
do not appear in any biographical notice which I have seen, from 
presumably the earliest — that in the 'Annual Begistpr' for the 
year 1777, pp. 241 25 — to the latest and fullest — that included in 
Dr. S. Smiles' ' Men of Invention and Discovery ' ? In all 
these, Henry Harrison, his father, who was a carpenter and joiner 
and handy-man generally, in the service of Sir Rowland Wynne, 
the owner of the Nostel Priory estate, situated about four mile» 
from Pontefract, Yorkshire, is simply mentioned incidentally, and 
his only brother, James, bom in 1697 (four years after him), not 
at all; In * The Church Bells of Lincolnshire,' by the late Mr. T. 
North, F.S.A. (Leicester, 1882), will be found a pedigree of the 
Harrisons, extending from the above-raeutioned Henry Harrison, 
of Eoulby, in the parish of Wragby, near Pontefract, down to 
the latest representative of the family, viz. James Harrison of 
Hull (watch and clockmaker), who died about 1870, and was a 
great-grandson of James. This pedigree is founded on the late 
Mr. Heseldine's MS. collection, corrected and augmented from the 
parish registers of Wragby and Barrow-on-Humber, to which 
place the Harrisons removed about the year 1697, when John, of 
Longitude fame, was about four years old, and where the father 
was parish-clerk 31 years. The latter, however, seems to have 
retained his connection with the Wynne estate as carpenter, &c., 
his sons ultimately assisting him in the business, and also under- 
taking land-surveying and the repair of clocks and watches. 
Mr. North remarks: — '*They were ingenious men, and set to 
work attempting to construct an instrument for determining the 
longitude at sea, for which a large reward (£20,000) was then 
offered by the Government. The instrument was, after several 
trials and improvements, completed, as is generally supposed, by 
John Harrison, the elder brother ; but the popular impression m 
their own neighbourhood was that James was the greater geniut^ 
of the two, and from his conception the time-keeper was modelled 
and completed, but that being the most careless and easy of ther 
two in disposition and habits, he allowed his brother to take the 
instrument up to London, where, as was anticipated by their 
neighbour.8, he introduced it as his own invention and obtained 
the full credit for it himself. However that may have been, it iei 
certain that John Harrison obtained all the renown, and, after 
much trouble, the promised reward ; and that the only share 
James or his family received was the free grant to them of the 
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house in which thej resided at Barrow.** One would like to 
know, if possible, what historical value maj be attached to the 
foregoing statement. " Popular impressions " are certaialy not to 
be altogether ignored when they relate to such a man as James 
Harrison, who lived nearly 70 years in Bjirrow, and was un- 
doubtedly one whose attainments and mechanical skill (far above 
the average) were indelibly impressed upon his contemporaries, 
the fame of which is still surviving in the neighbourhood. He was 
the first of the family who adopted bell-founding as a business, 
though his brother Johu, according to Smiles, interested himself 
sufficiently in bells to undertake the tuning of those of the parish-^ 
church of Hull; and the direct descendants of both brothers 
became distinguished as the founders of church-bells in Lincoln- 
shire and elsewhere. The father died in 1728. In this year 
John came to London with the drawings of a machine for deter- 
mining the longitude at sea, and, after an interview with Halley 
and G-eorge Grraham (the well-known inventor of the dead-beat 
escapement), he was advised to make his timepiece before he applied 
to the Board of Longitude. Seven years after this (1735) ^® 
returned to London with his Jlrst instrument complete. The 
story of two other timekeepers, and of that produced iu 1758 
(but not tested at sea till 1761), which practically solved the 
problem of the longitade, need not be further alluded to, as it is 
told fully and eloquently by Smiles. 

More light is certainly needed before the account just quoted, 
so far as it relates to James Harrison's association with h s 
brother's inventions (including, besides the time-keepers, the 
gridiron-pendulum and the going-fusee), can be accepted ; and ray 
object in this commnnication is to elicit information from others 
who, it may be, have access to reliable documentary evidence 
which will supply the deficiency. Tours faithfully, 

Bedford, 1896, Feb. 13. T. GwYN ElGBB. 



Eclipses and Chronology. 
Gentlemen, — 

Although unable to assent to all Prof. Stockwell's historical 
conclusions, I am much interested in his eclipse calculations. 
May I suggest to him the undertaking of one more ? In his 
letter in the February number of the * Observatory ' he quotes 
a description from Plutarch's * Morals ' (Dialogue " On the Face 
appearing in the Orb of the Moon," c. 19) of an eclipse of the 
Sun, which would lead us to suppose that it was total or very 
nearly so, and is said to have occurred eyayxP'j recently. Now 
of Plutarch, as of Ptolemy, we know absolutely nothing except 
what we can gather from allusions and hints dropped by himself. 
He is generally supposed to have been born in the reign of 
Claodius, about a.d. 50 ; but this is doubtful, and his birth may 
have been several years earlier. Prof. Stockwell, however, exte ^d** 

VOL. XIX. H 
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his eclipse-net fiiiflRcienlly wide^ and states that lio eclipse corre-' 
spending to Plutarch's description occurred between a.d. 50 arid 
A.D. 130, except one on the 3rd of September in a.b. 118. It is 
uncertain whether Plutarch survived the emperor Trajftn, who died 
in A.D. 117 (the statement in Seyffert's 'Dictionary of Classical 
Antiquities ' that he was appointed procurator of Greece by 
Hadrian, is in all probability erroneous), but at any rate^ if alive 
in A.D. 118, he mnst then have been in advanced years. 

Prof. Stockwell finds that the magnitude of the eclipse of 
Sept. 3, A.D. 118, amounted at Chaeroneia to to J digits. But 
surely an obscuration of even that amount would not, according- 
to Plutarch's statement, make many stars visible in several parts 
of the sky ('iro\\a')(o(ki'), Mr. C. W. King, in his translation ot' 
the theosophical essays in the so-called * Morals,' has a note on 
this pas^ge, " April 30, a.i>. 59, a notice fixing the date of this 
treatise." Prof. Stockwell does not refer to this eclipse, although 
it falls within the range embraced in his statement, and must havfe 
been a large eclipse in the south of Europe soon after midday. 
If he has overlooked it, perhaps he will calculate its circumstances 
from his data, which will no doubt be interesting. As is stated in 
ray letter to the ' Observatory ' for August 1893 (vol. xvi. p. 294), 
it is mentioned by Tacitus in lib. xiv. c. 12 of his * Annals.' 

Yours faithfully, 
Blackheath, 1896, Feb. 7. W. T. LyKS. - 



Naked-eye Views of Mercury. 

GBKTLBMBlf,— 

There are certain obtervations which, if they exercise n© 
influence on the progress of asti'onomy, yet excite the attention of 
amateurs and help in sustaining . their interest in the science;^ 
Suoh observations are generally among the eiirliest attempted by 
beginners, and though in after years spectacles of the kind alluded 
to must lose their novelty, they seldom decline in interest. I refer 
to planetary conjunctions, to naked-eye views of Mercury, to 
observations of the Moon one or two days after tlw new, &c. &c. 

" As regards observing Mercury, the feat may be accomplished 
pretty of ten by anyone wh^ will specially look for the planet at' 
the evening apparitions during the first half of the year, and at 
t'le morning apparitions during the last half. Mercury was at his 
greatest elongation ( 1 8"^ 3 1 ' B.) on January 23 last, but I only secured 
two naked-eye observations, viz. on Jan. 19 and 28, the intervening 
evenings being eloiidy. On Jan. 29 I picked up the planet with 
the aid of a field-glass, but there was too much fog and smoke near 
the liorizon to allow a view with the unaided eye. 

• To those who care to make observations of this sort, an unusuall^^ 
go6d opportunity will be afforded on May 16, when Mercury will 
have an elongation of 22® 2', and on several nights near that date 
will set 2I hours vafteir the li^un. 0& May 14, at 9 p.m., the^ 
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crescent of the new Moon (2* il** old) will be about 3° N.N.E. of 
.the planet. Yours faithfully, 

Bmloi, 1896, Feb S. W. P. DbnNING. 



( 

HerscheVs Observations of Satum^s Ring. 

Guttlbmsn, — 

It is well known that, i^though Cassini was the first to 
notice a black line in the breadth ol: Saturn's ring^ it was not 
until 1 791 that Sir W. Herschel convinced himself that the 
appearances seen were due to a complete division all round, his 
p^per describing this being read to the Boyal Society on the 
15th of December in that year, and forming the first in the volume 
for 1792. There is an amusing misprint in the said paper, at 
which I presume we may be permitted to indulge in a smile. 
*' Without being in possession of the original observations of 
M. Cassini," says Herschel, " I cannot decide whether the black 
list which he saw was the same which I have observed." Obser- 
vations are not often arranged in black lists, and it is obvious that 
**list" is here a slip or a misprint for "line." The only reason 
he appears to have had for doubting whether Cassini had really 
seen the same marking which he saw was that Lalande spoke of 
Cassini as having seen the ring divided into two equal part's. 
This, however, would seem to have been merely a hasty inference 
from his drawing. Cassini does not say that the parts were equal 
or unequal, and doubtless his observations were not precise enough 
to enable him to pronounce upon the greater width of the interior 
ring, though he did distinctly notice its superior brightness. It 
niay be of interest here to quote his exact words from No. 128" of 
the 'Philosophical Transactions* (for 1676 Sept. 25): — 

" Deinde latitude annuli dividebatur bifariam, line& ob^Cilr& 
apparenter EUiptica, re vera circulavi, quasi in duos annulos con- 
centricos, quorum interior exteriori lucidior erat. Hauc phasim 
stetim post Emersionem Saturni e Solaribus radiis per totum 
Minum [t. e, 1675] usque ad ejus Immersionem conspexi ; primo 
quidem, Telescopio pedum 35 ; deinde minori, pedum 20. Ejus 
delineationem, utcumqne rudem, properante calamo hie adjeci." 

It will be tioticed that he does not claim great accuracy for his 
drawing, from which Lalande's remark would seem to be taken. 

Yours faithfully, 

Blackkeath, 1896, Feb. 5. W. T. Lynn. 



Some Chinese Comets. 
. .Obxtlembv, — 

; In 1^ 'New General Collection of Voyages and Travels,' 
London,. 1747, we have the following throe comets mentioned 
finder the head of the "Description of Oorea."^ 
• /'.Towards the end of the year (1 6^3 ) a comet appeared, '»hd 
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after that two at once; the first was in the south-east for 
about two months; the other in the south-west, but their tails 
were opposite to each other. The Court was so much alarmed at 
it that the King caused the Guards to be doubled in all his 
ports . . . The Commonalty whenever they met the Hollanders 
never failed to ask M-hat they thought of comets in their country. 
The answer was that they presaged some signal judgment^" &c. 

None of the above can well be identical with the well-known 
comet of 1664, which passed its perihelion a year later than the 
above are recorded. There is no comet mentioned in our popular 
x»talogues between a.d. 1661 and 1664. Yours faithfully, 

Melplash Vicarage, Bridport, 8. J. JOHNSON. 

1896; Feb. 21. 

The Sun's Path in Space. 

Gentlemen, — 

The spectroscope appears to confirm the theory of the Sun's 
path proposed in your January Number. For, if the apparent 
paraUactic apex of the Sun's path is deflected westward by his 
motion, the true apex must lie eastward of every parallactic apex, 
but in the same plane. Now M. Homann's spectroscopic obser- 
vations (cited in Miss Clerke's 'System of the Stars,' p, 328), which 
are independent of visible displacement, fix the Sun's apex at 
E.A. 315 , D. 38°, a point 26° E. of the apex deduced from distant 
stars, and about 50° E. of the apex generally assumed, but still in 
the plane of the Milky Way. 

The spectroscopic apex agrees, therefore, with the theory ; and 
from this point, assumed to be approximately the true apex, the 
several points deduced from distant and nearer stars mark out in 
the heavens the direction and plane of the Sun's orbit. 

Yours faithfully. 

London, Feb. 1896. G. C. BoMPAS« 



PUBLICATIONS. 

TTebbb die totale Sonnenfinstebniss am 8/9 August 1896. 
Voti Th. Wittbam. (Bulletin de TAcademie Imperiale des 
Sciences de St. Petersbourg, 1896, January, tom. iv. no. i). — 
The writer points out that by far the greater portion of the land- 
track of this eclipse is on Russian territory, and expresses the 
hope that as many stations as possible will be occupied. The 
partial phase will be visible over the whole of Asiatic Russia, and 
he gives full details a& to magnitude and times of contacts for 
different stations, as he considers that it may be utilized for 
determining longitudes. The paper is accoiupanied by an excellent 
map of the entire land portion of the track, showing the local 
times of beginning, totality, and ending, also the duration of 
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totality; the magnitude of the greatest phase and the times of 
contacts are also indicated for the regions outside of the track of 
totality. 

In his computations the author uses the * Nautical Almanac' 
co-ordinates of the Sun and Moon ; the mean semidiameter of the 
Sun is taken as 15' 59"*6j (Auwers' determination); the Moon's 
radius is taken as 0*272535 of the Earth's equatorial radius, this 
being derived from Struve's discussion of the occultations observed 
during the lunar eclipses of 1884 and 1888. Newcomb's value of 
the Sun's parallax (8 ''848) is used, and the Earth's compression is 
taken as -^j. These values give for the track across Norway a 
position practically coincident with that deduced from the Ame- 
rican ephemeris, but a duration coincident with that deduced from 
the * Nautical Almanac.' The track across Norway, as deduced 
from the ' Nautical Almanac,' is 8 or 9 miles too far south, this 
error being due to the neglect of second diflferences in the motion 
of the Moon. 

Special computations are given for the following places, to all of 
which there is some ground for expecting that Eussian expeditions 
will be sent: — (i) On the Amur River, (2) Nova Zembla, 
(3) Mouth of the Obi. There is also some hope that the point 
where the central line crosses the Eiver Lena may be occupied. 
Should all these expectations be realized, there will be in the 
aggregate six observing parties, ranged at fairly equal intervals 
along the central line, and the opportunities for detecting changes 
in the corona will therefore be considerable. A. C. t). C. 



Annalbs de l'Obsbbvatoieb Astronomiqub T)B Tokyo, Tome L 
Fascicule iii. — The third instalment of the publications of the 
enterprising observatory attached to the Imperial University of 
Japan consists mainly of a description and results of the deter- 
mination of the longitude of the great Transit Instrument of the 
observatory ; the determination ot the latitude was given in part i 
of this volume. This longitude was determined in 1892 by 
Mr. Midzuhara and Mr. H. Watanabe, who measured, by the 
telegraphic method, the arc of longitude connecting Tokyo with 
Nagasaki on iive nights between May 21 and June 27, and the arc 
between Tokyo and Yokohama on four nights between July 29 and 
August 4. Nagasaki and Yokohama, it may be remembered, were 
two stations of the series at which longitude determinations were 
made by Commanders Grreen and Davis of the American Navy in 
1881-82, so that these two arcs now determined form a circuit 
with the American arc Nagasaki— Yokohama. 

Mr. Midzuhara was the travelling observer, and made time 
determinations, both at Nagasaki and Yokohama, with a small 
portable transit of 2| inches aperture. Mr. Watanabe stayed .in 
Tokyo and made time-determinations with the transit instrument 
of the observatory. We need not mention the circumstances of 
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these determinations, they are given in cletail in the 'part now 
before us. It may be sufficient to say that many stars were 
observed and the level read frequently, all with obvious care and 
skill, that the transits \^'ere recorded, and the signals for e^m- 
parison of chronometers received on tape chronographs, and that 
the observations of transits were reduced by the method of least 
squares, after correcting for error of level. But a point which 
strikes us as a little remarkable is the method in which the relative 
personal equation has been determined and adopted. The 
observers were not exchanged, but Mr. Watanabe remained 
throughout at Tokyo, so that there was thus no elimination of 
personal equation; but this quantity was determined after the 
observations on six nights between 1892, Aug. 18, and 1893, 
March 9, On the first two nights, Aug. 18 and 21, both observers 
used the great Transit Instrument, the one observing stars on the 
first six wires, the othtsr then observing the same stars on the last 
six wires. The mean value of the relative P.E. of these two 
nights is -|-o**266. On the other four nights relative P.B. was 
found by the observers making time-determinations side byside, eadi 
using the instrument he had used in the actual longitude. The 
relative P.E. found from the mean of the two nights Oct. 25 and 
Nov. 2 was ^-©■•3oi, and from the two nights 1893 March 2 
and 4, +o*'437, and from these results it is argued that the 
personal equation progressively increased, and vjdues were e^tra^ 
polated for application to the actually determined lengths of the 
arcs. Thus to the arc determined in 1892, May and June, relative 
personal equation -|-o**i8i was applied, and to the arc determined 
in 1892, July and August, -ho"* 238. Knowing how the personal 
equation of an observer may vary with the instrument he uses, w^ 
should have been inclined to altogether reject the observations 
made by Mr. Midzuhara with the great Transit Instrument, and 
possibly relied altogether on the observations of Oct. 25 and 
Nov. 2. 

The values found from these arcs (Nagasaki — Tokyo =s 39* 29»*o94 
and Yokohama — Tokyo=2i**i28) have been combined by Prof. 
Terao and Mr. Midzuhara with the series of longitudes made by 
the American officers above mentioned, and with the longitudes of 
Madras and of Vladivostock, which were referred to in our number 
of October last, and they thus find the longitude of the obser- 
vatory to be 9>» 18" 58*'2 22 Hho*'i 14 East of Oreenwieh. 

The remaining section of the part gives the observations made 
vnth the meridian circle of the difference of declination of Mars and 
Comparison stars at the opposition of 1892 and results, a work 
which VJ^as carried out entirely in accordance with the rules con- 
tained in the circular issued by the United States Naval Obser- 
vatory. Unfortunately, the scheme of the work seems to have 
been interfered with, Jirst by the illness of Prof. Terao, the Director 
of the observatory, who was to have been the principal observer, . 
aiid tfabn by the temporary illness of Mr. Kimura; in wh6^ niam6 
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'the. work 18 publuhjed, and also by very bad weather which pre- 
.yailed at the most important period. Nevertheless, observations 
were made on 37 nights, comparisons being made generully with 
aiglit comparison stars, no doubt a useful contribution to any 
investigation of the planet's elements. 

BsDuonosr 07 toe QsaEywioH Miteosolooioal Obsssyations, 
Part III *. — We are pleased to welcome the appearance of this 
.work. It embraces a complete reduction of the observations and 
records of temperature of the air at G-reenwich for the 50 years 
J 841-90 as discussed under the direction of the Astronomer 
Soyal, and forms a valuable addition to the elaborate series of 
reductions which have already been issued from the Boyal Obser- 
vatory. The preparation of this work, involving the collection of 
results deduced from the reduction of nearly half a million separate 
readings, has engrossed much of the time of Mr. Ellis not only 
■during his latter years of service, but also since his retiremeut, and 
t le completion of the work forms a fitting close to his long and 
laborious othcial career. 

It can scarcely be possible to over-estimate the value of this 
collection of tables to the statistician. We have here in a handy 
form an authoritative standard for reference of the temperature — 
'liighest, lowest, and mean— for every day of the year through a 
lengthened period of time, and in succeeding tables useful par- 
ticulars are given relating to means and extremes, dates of high 
And low temperatures, dates of early and late frosts, &c, (£c. 
Gulling a few examples here and there, we Had thab in 1855 (the 
year of the severe Crimean winter) there were 93 days on which 
ine temperature fell below 32^, but that this number was exceeded 
iu 1879 — the number in that year amounting to 95. In 1872 the 
number of frosty days amounted to 17 only. The latest d:ite on 
which a temperature of 32° or below was r»gistered in the period 
was May 24 in the year 1867 — scarcely "(Queen's weather." In 
another year, 1885, an autumnal temperature below $2^ was 
registered as early as September ^7. The highest temperature 
recorded during the series was 97°' i on 1881 July 15, and the 
lowest 4°*o on 1841 January 9, giving an extreme range of 93°, 

The greatest range of temperature in any year was experienced 
in 1 88 1, amounting to 84^*4, whilst the least annual range occurred 
in the succeeding year (1882) and amounted to 58^*8. The earliest 
date on which the years maximum took place was May 6 in 1862, 
when a temperature of 81^*5 was recorded, and this was the only 
temperature in that year exceeding 80**. In i86o (a very cold 
yearj the highest temperature recorded iu the year was 76°*5, on 

* Seduction of the Qreenwioh Meteorolo^cal Obaervations. — Part III. 
TeAperature of the Air as determined from the observations and records of 
the fifty years 1841 to 1890, made at the Royal Observatory, Greenwiofa/now 
collected and discussed under the direction of W. H. M. Christ ie, M.A., F.B.d., 
Astronomer BoyaU: London, 1^95. -j' ■■ . ■ 
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May 23. Another view of maximutn temperatures is presented 
in the list of days (eleven in number) on vrhich the temperature 
never reached 25°, the most remarkable day having been January 8, 
1 84 1, on which the maximum temperature is stated to have been 
1 6°' 7 ! Turning now to warmer days, we find that in the 50 years 
there have been 191 days on which the temperature continued 
•throughout above 60°, and that 150 of these days are claimed by 
the months of July and August. 

The hottest day in the year on the average is July 15 and the 
coldest January 12. A sufficiently close confirmation of the hottest 
period is afforded by the fact that out of 40 days on which extreme 
temperatures exceeding 90° have been recorded, 18 have occurred 
between the 5th and 24th of July. These and many other 
marvels may be found in this instructive volume, which may be 
commended to leader-writers and the like as a most valuable 
storehouse of information. 

We have nothing but praise for the printing of this mass of 
figures, the type although small, being very clear and regular ; and 
we are much pleased to note that the book is marked for sale at a 
very moderate price, unlike many publications of a similar class. 



M^THODH GhAPHIQTJE POITB LA DtTBEMIlfATIOSr DBS HeXTBES 
APFBOOHEES DBS £cLIPSBS DTJ SOLBIL ET DBS OCCITLTATIONS *. 

We have to thank M. Cruls for a very useful book. It often 
happens that we have to compute the approximate circumstances 
of the occultation of a star not given in the 'Nautical Almanac,' 
and no doubt this happens more frequently to other persons who 
observe away from the meridian of Greenwich. To such persons 
this book wDl be of great value : it gives, in fact, convenient tables 
for finding the correction for parallax for any latitude and any 
hour-angle, together with instructions for, and examples of, the 
computation of the circumstances of eclipses and occultation s by 
graphical methods, not complicated by attempts at great accuracy. 



NOTES. 

Comet Notes. — Several photographs of Perrine's Comet werie 
obtained at the Lick Observatory in November last. The main 
tail was 1° long on Nov. 18, 5° long on Nov. 26. A shorter but 
brighter tail made an angle of 30° with this on the north side of it. 
Prof. Campbell examined the spectrum both visually and photo- 
graphically, and found it of the usual type, viz. a faint continuous 
spectrum due to reflected light, and bright bands and lines due to 
incandescent carbon and nitrogen (Publications of the Astron. 
Soc. of the Pacific, vol. vii. no. 45). 

* Olwervatoire de Bio de Janeiro, 1S94. 
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The following ephemeris is for Greenwich midnight : — 





R.A. 


N. Dec. 




R.A. 


N.Dec 


Feb. 28.. .. 
Mar. 9 


b m 8 
19 46 40 
19 46 6 


1 

1 40 

4 24 


Mar. 19. . . . 
29. . . . 


b m 8 
19 43 20 

19 38 4 


i 

7 II 
10 2 



The comet should be visible with good instruments during 
March, bfeing still ^ of the brightness at discovery, and rising 
4 to 5 hours before the Sun. It was observed on February 13 
both at Kiel and Copenhagen, the place agreeing well with both 
Lamp's and CampbelFs ephemerides. It is described as tolerably 
bright and large, with a faint tail, and a stellar nucleus of the 
nth or J 2th magnitude. 

Mr. Perrine found a new bright comet on Feb. 15, only some 
four degrees distant from the above comet. He erroneously con- 
cluded that this was the object which Prof. Lamp had observed on 
Feb. 13, and telegraphed to this effect to Kiel. Prof. Lamp was 
able to verify the discovery of the new comet vdthin two hours of 
the receipt of the telegram, and it will be known as Comet 
Perrine-Lamp. The comet was observed at Pola two days later, 
and is moving rapidly northward and eastward. Prof. Lamp 
describes it as brighter than Perriiie's first comet, but with a 
somewhat similar appearance. 

The following elements are by Dr. Lamp from observations on 
Feb. 15, 16, 17 : — 

T=i896 Jan. 31*999 Berlin M.T. 

« 358^38' 

a 208 36 

^ 155 30 

log 5^ 97702 

The following ephemeris, for Greenwich midnight, has been 
computed from these elements ; — 



Mar. 





R.A. 


N.Dec. 




R.A. 


N.Dec. 




h ni s 


i 




k m 8 


< 


^ . • . » 


45 6 


51 26 


Mar. 18. . .« 


3 33 44 . 


'46 9 


6. • . . 


I 58 20 


51 II 


22 ... * 


3 48 38 


44 51 


10. . • . 


2 44 2 


49 29 


26. . . . 


4 20 


43 46 


14. . . » 


3 13 24 


47 42 


30 ... . 


4 9 44 


42 S3 



The brightness is 07 of that at discovery on March 2, but it 
falls rapidly, and on March 30 is only 003 5. 

The coniet was nearest the Earth (35 millions of miles) on 
Feb. 23. On Jan. 31 it was only 13 millions of miles from Venus. 
The fact that the axis of the orbit lies so nearly in the ecliptic 
makes periodicity probable, but the elements do not closely re- 
semble those of any known comet. 
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Mr. Charlea Lane Poor gives the following elemeatu woA sei^ch 
ephemeris for Comet 1889 V. (Brooks) (Ast. Journ. 364) ; — 



S 



T= 1896 Nov. 3-938 G.M.T. 



18^ 



8' 



« ... . 343 47 35 }• 1896-0. 

i 6 3 34 

log a 0-567341 

loge 9*^7^575 

log ft 2-698996 





R.A. 


S.Dec 




B.A. 


8. Deo. 




h m 


/ 




h m 


1 


• 5 • • • * 


19 52 


26/ 5 


Mar. 29 


20 34 


24 27 


13 


20 6 


25 35 


Apr. 6 . . . • 


20 47 


23 50 


21 .... 


20 20 


25 2 


14 ... . 


21 


2$ II 



The above ephemeris is for Greeawich midnight, and may he in 
error some 2"* and 7'. The comet should now be brighter than 
when last seen at the Lick Observatory in January 189T, but it 
is badly placed for European observers. A closely accordant 
ephemeris is given by J. Bausehinger in Ast. Nach. 3334. 

Mr. E. A. J'essenden contributes to the ' Astrophysical Journal ' 
for January an article on an electrical theory of comets' tails. He 
suggests that a comet s tail consists of negatively charged particles 
driven off from the nucleus by the action of the ultra-violet light 
of the Sun, aud that its shape is the resultant of four forces, viz. : 
(i) the solar giavitatiou, (2) the electrostatic repulsion of the 
Sun, (3) the electrostatic attraction of Uiq positively charged 
nucleus, (4) the repulsion of neighbouring particles in the tail. 
Starting with Prof. Bredichin's results for the speed with which 
the tail matter leaves the nucleus, he deduces the potential of the 
Sun to be 15,000 volts. He shows how the theory accounts for 
the increase in the tail and diminution of the head as the comet 
^preaches the Sun, and for the return of the tail-particles to the 
head when the comet has receded to a certain distance from the 
Sun. Eapid variations in the size of the tail and development ot 
new tails may result from the sphtting up of the nucleus. When 
such a splitting occurs, the two portions are driven apart by 
electrostatic repulsion, which would account for the phenomena of 
Biela's Comet. Since the positive charge on the nucleus is 
continually increasing, the attraction between it and the Sun is 
continually increasing. This would account for the accelei-ation 
of Encke's Comet. 

He further accounts for the alternations in brightness observed 
in the two portions of Biela's Comet, and suggests that comets 
may be used as electroscopes, giving us the potential of the Sun 
and possibly, in time, of the planets. ; «; . . 
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^%e - same nainber oontains an article by Mr. Barnard on 
Holmes* Oomet, iltustrated hj a photograph taken with the 
Willard ]en« on 1892 Nov. 10, the field including also the Andro^ 
Bieda nebulu. (He remarks that this is the only photograph o£ 
tiie comet he baa heard of taken during the earij days of its 
Apparition ; he appears to have overlooked one that was taken by 
Dr. Roberts on the same night, which he presented to the Eoyal 
Astronomical Society.) This photograph shows a curious large 
nebulous appendage near tbe comet, connected with it by a short 
tail. Mr. Barnard does not think it likely that this object will 
ever be seen again as a comet, its nebulous appearance being 
probably due to some temporary accident. He thus describes its 
appearance on Nov. 8, 1892 : — ** Its appearance was absolutely 
different from that of any comet I had ever seen. It was a per- 
fectly circular and clean cut disc of dense light, almost planetary 
in outline. There was a faint hazy nucleus.'' 

Dr. Bambaut has published a paper giving the details of the 
jneasurement of two photographs of JSnckes Comet, taken by 
Mr. W. E. Wilson on 1894 Nov. 30 ('Proceedings of the Eoyal 
Irish Academy,' ser. 3, vol. iii. no. 4). The orientation of the 
plate was determined from two known stars, and the comet's B.A. 
And declination were deduced from the nearer of them. Tbe errors 
of Dr. Backlund's ephemeris in B.A. and declination (tabular 
— observed) are H-i"'2, -{■zi''^ 

M. du Celliee Muller writes that he observed a bright comet 
near Venus on the morning of Dec. 8 last. No further observa- 
tions were obtained nor was the comet seen elsewhere. 

A. C. D. C. 

e ■ 

MnroB P11A.NBT Notes. — A new planet, CO, was discovered by 
Wolf on Feb. 7. A. 0. D. C. 

On some PonrTS ts the Rbductiow op Stab-pla.ob». — ^In two 
recent numbers of the * Astronomical Journal ' (nos. 364 and 365) 
two important papers have been published by Dr. Chandler and 
Prof. JNewcomb respectively on methods of reducing the decli- 
nations of a star catalogue to a subsequent epoch. The papers are 
somewhat technical, and as they agree to some extent in criticizing 
methods adopted by Prof. Auwers in forming the Eundamental- 
'Catalog of the Astronomische Oesellschaft, it may help the 
explanation which we are endeavouring to give here, without 
expressing an opinion, if we briefly state the principle of this 
system. 

The A. G. system is constructed by a comparison of the 
dechnations found by Bradley for epoch 1755 with modern 
authorities of epoch about 1865, which are reduced to a mead 
isydtem. From this comparison mea" corrections for groups of 
stars are deduced and applied to S adley's observations, and then 
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hj comparison of the places of individual stars for the epoch 
1755 thus reduced and the places of the mean system proper 
motions are deduced, which can be applied to the mean system to 
find the place at any subsequent epoch. It is the application of 
the proper motions for any length of time which Dr. Chandler 
contends is a bad practice. He seems to imply that it is a 
mistaken principle to base a catalogue of stars for epoch 1890*0 
on observations made so far back as 1865, as error may accu- 
mulate from uncertainty of proper motion. Dr. Chandler followed 
a different plan in his investigation of the coefficient of nutation, 
on which we had a note last month, and comparing the places of 
certain stars reduced by his method, with the places of the same 
stars found from the system of the A. G-., the differences were so 
pronounced as to induce him to speak very strongly ; he says : — 
*'*; The real meaning of these comparisons can hardly be mistaken^ 
Taking them together with other facts pointing in the same 
direction, we must conclude that the system of the ' Fundamental- 
Catalog,' admirable as it was for its original purpose, has now 
broken down, and that the extension of its employment up to the 
present time, and certainly for the future, should cease. The use 
of Bradley as absolute for computing proper motions was shown 
by the inexorable logic of Boss, twenty years ago, to be a principal 

that must be abandoned, to continue the prevalent practice 

of elaborately deducing declinations and proper motions from 
catalogues of various epochs by the use of systematic correction^ 
referred to a fundamental system resting absolutely on Bradley is 
jsimply to spoil good observations made with our refined modern 
instruments^ and to perpetuate in continually increasing ratio 
the defects of Bird's old mural quadrant.'' 

Prof. Newcomb's paper is mainly a comparison between the 
method of forming fundamental declinations adopted by Prof. Lewis 
Boss and that by Prof. Auwers, and contains numerical state- 
ments of differences found by comparing the declinations of Boss 
,with similar declinations found from Auwers-Bradley and the 
Greenwich and Pulkova catalogues, which show a marked 
difference in the case of the Auwers-Bradley. His point seems 
to be that the mean correction to the Bradley declinations should 
not have been applied, but that they caused errors, which is Dr, 
Chandler's conclusion, in the adopted proper motions of the A. Q-. 
system, which, if used for reducing to an epoch after 1900, will 
reach a serious amount. It is fortunate. Prof. Newcomb says, 
that the zone catalogues which depend on this system depend 
on observations made not long after 1865, so that no serious 
trouble has been caused at present. 

Habvabd . CoLLBGB CiROULAB, No. 5, relates to the variable 
star B.D.-f 17° 4367 (called Wells' Algol Variable), the discovery 
of the variability of which was announced in Circular No. 3 *. 

* See * Observatory' for January* 
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Minima were predicted for Januarj 5 and January 10, and 
preparations were made for observing it photometrically and 
photographically at Harvard, but, owing to clouds, no observations 
were possible on January 10, and only a few were made on 
January 5. Observations were obtained on this earlier date at 
Princeton and Andover. The manner of its variability is thus 
described in the circular : — " For nearly two hours before and after 
the minimum it is fainter than the twelfth magnitude. It is 
impossible at present to say how much fainter it becomes or 
whether it disappears entirely. It increases at first very rapidly 
and then more slowly, attaining its full brightness, magnitude 9*5, 
about five hoars after the minimum. One hundred and thirty 
photographs indicate that during the four days between the 
successive minima it does not vary more than a few hundredths of 
a magnitude. The variation may be explained by assuming that 
the star revolves around a comparatively dark body and is totally 
eclipsed by it for two or three hours, the light at minimum, if any, 
being entirely that of the dark body. The conditions resemble 
those of TJ Cephei." 

Explosion of a Mbtbobitb over Madbtd. — The following 
extract from ' Symons's Monthly Meteorological Magazine ' appears 
to be a trustworthy account of a startling phenomenon reported in 
the newspapers of February : — 

"Eeuter's Agency reported from Madrid that on Monday, 
February 10, at 9.29 a.m., a vivid glare of blinding light was 
followed in I ^ minutes by a loud report, the concussion being such 
as not merely to create a panic, but to break many windows, and 
in some cases to shake down partitions. The sky was clear, and 
the Sun shining brightly, when a white cloud, bordered with red, 
was seen rushing from S.W. to N.E., leaving behind it a train of 
fine white dust. A red-tinted cloud was long visible in the E. 

" If all the statements are correct, we should infer that the 
meteor was of exceptional magnitude, probably weighing from 
100 to 300 lb., and that it burst within about 15 miles of Madrid, 
but very probably at a considerable altitude above the soil. 

" We notice that Renter's Agency calls it an * aerolite.' We 
thought that an aerolite differed from a meteor or meteorite in 
that the former was chiefly stone, the latter chiefly iron and nickel ; 
but on turning to a dictionary we find no distinction drawa 
between the two ; and, worse still, on looking into the best English 
book upon the subject. Dr. Flight's * Chapter in the History of 
Meteorites,' we find the two words used indiscriminately." 

a AiTD ft Centaubi. — Several papers have recently been pub* 
lished relating to these stars, all more or less technical, but 
no doubt of interest to those who study the refinements of 
8 ellar astronomy. It may be sufficient to give references to these. 
In ^Ajit. Nach.' 3330, Dr. Boberck gives two determinations o£ 
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the elements of the binary system a Cehtauri, tvith an ^hemeris. 
From one set of elements be draws tbe oondusionA tbat the sum 
of the elements is 2*3780 of the Sun's mass, so that each of tbe 
stars, i£ they are not very unequal, is about equal in mass to the 
Sun. With tbe parallax o"*75, the major semi-axis is 24*60 of the 
distance between tbe Earth and the 8un, so that the distances of 
the components are about the same as the distances of the farther 
planets from the Sun. 

In the same number of tbe ' Ast. Nach.' Mr. Alex Eoberts 
discusses some systematic difEerences in meridian observations of 
a^ and a, Centauri made at the Cape Observatory, and suggests, 
that a study of these may lead to possible improvement in 
meridian observing, and the same astronomer, in ' Ast. Nach/ 
No. 3334, publishes a paper on tbe position and parallax o|! 
/3 Oentauriy deduced from observations at the Cape Observatory. . 



^ SuK-spoys IK itELATiOK TO THE Sctn's Diametsb. — In Ast. Nach, 
No. 3330 there is a paper by M. Sykora, of the Cbarkow Observa-^ 
tory, giving souie observations'^ which go to show a new fact in solar 
physics. The Sun's diameter has been measured at the points of 
the limb where sun-spot« have just appeared or where they are 
about to disappear. The diameter measured at these points was 
found to be greater than that measured at points near them, which, 
is taken to show that sun-spots cause elevations of the solar surface 
in the regions around them. The following are some measures 
given in the paper : — 

I)tainet«r 
; D»to. through Spots* Adjacent diameters. 

June 22 2™ 8'»-62 2"^ 8**38 2" 7«*97 

July 5-. 8*37 8*04 8*21 

12 8*30 8*27 8-27 

' Bept. 5 8*52 8*25 8*44 • 

9 ..... . 8 -41 8 -29 8 *3^6 ;:: 



• We regret to have to announce the death, which took place on 
[February 16, of General J. T. Walker, F.B.S., an officer muck 
interested . in Astronomy, especially in the branches connected 
with the science of Geodesy. General Walker was born in 1826 
and joined the Bombay Engineering Corps in 1844. In 1852 ha 
joined the Indian Trigonometrical Survey, and succeeded Sip 
Andrew Waugh as Superintendent of that work in .1861. Under 
his direction many volumes were published giving the observations 
and results of the work of the Surrer, which bear evidence of jhis 
care and scientific accuracy. He retired from this post in 1883^ 
having for the last five years combined with it the^ofl^e of Survey or-> 
General of India. After his retirement GenearaL .WaJker did not. 
entirely relinquish scientific acti>ity. He was frequently .consulted 
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by the Government on matterd connected with sciefiice in India : Ite 
inafi a. member of the Indian Observatories Committee, and in 1889 
he superintended some experiments for determination of relative 
gravity made at Greenwich and Xew with the Indian invariable 
pendulums. General Walker took great interest in geographical 
science, and was a prominent member of the Geographical Congress 

of last year. 

• . • • ' ■ 

: Thb death is announced of Mr, G. P. Bidder, M.A., Q.C., 1^ 
Fellow of the Boyal Astronomical Society, who has not taken an- 
active part in astronomy lately, but was formerly a frequent 
attendant at the meetings and read an occasional paper. He was 
remarkable as being the son of the engineer who was. known h«. 
the phenomenal " calculating boy/' Qnd it is said that Mr. Bidder 
largely inherited the paternal talent in this direction, and could, 
among offher such feats, multiply 15 figures by 15 figures 
mentally. 

Thb Lunar Eclipse Of Fbbrtjaet 28. — This almost total Eclipse 
of the Moon as seen at Greenwich was of little value from the 
point of view of the observer of occultations. A clear sky at 
»unset gave promise of a ^ne evening, but an hour later the 
&ky was covered by scattered cloud and the Moon was not visible 
at the time of any of the ^re predicted occultations. Nevertheless, 
the eclipsed Moon was frequently well seen in breaks of the cloud. 
The edge of the shadow was very sharply defined and at half-pasir 
seven, seen through a thin cloud, the Moon had exactly the^ 
appearance she has when two or three days old. One observer,: 
who noted the appearance very carefully, says the Mooh as it rose^ 
and befcH'e it got into the shadow was red, and afterwards was of 
bright copper colour ; others describe the colour as mahogany or 
claret. The eclipsed portion as to brightness and tint was much as 
in the eclipse of 1895, March 10, l)Ut crafe^rs and the principal 
Tycho streaks were plainly seen when in the shadow. . 



Remaekablb CoM3Bfi!S. — The edition^' of Mr. Lynn's useful little* 
book with this title appear with the. regularity of an almanac. 
The first edition was published in January 1893, other editions have 
a*ppeared each year, so that we haVe lately received a copy of the 
fburth. We have before Spoken of the usefulness of this as a 
book of reference and history, and the fact that the history is kept 
quite up to diite year by year obviously does not lesben its value^ 
"We have no need to spetik further in its praise. - 



The 60EAE Eclipse op 1896, AtJGtfsT. — We. learn from 
*'Publicatbns of the Astronomical Society, of the Pacific,' vol. viii. 
p; '47,* that an expedition under the atispices of the authorities of 
the Lick Observatory will procet^d to Japan under the direction 
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of Prof. Schaeberle. The expenses of this will be generouslj 
defrayed by Ool. C. F. Crocker, who is one of the Begents of the 
Observatory, and who paid the expenses of the Lick Observatory 
Eclipse Expedition to Cayenne in December 1889. The pro- 
gramme provides wholly for photographic observation. Prof, 
Schaeberle will make large scale photographs of the corona with a 
lens of 40 feet focus, and smaller scale pictures will be taken with 
the 5 -inch Floyd photographic telescope. Mr. Burckhalter will 
photograph the corona with a telescope of 4 inches aperture and 
20 feet focus. Other members ^of the party will be Dr. Q-. E. 
JShuey and Mr. L. C. Masten, and Dr. Terao, Director of the 
Tokyo Observatory, will allow one of the members of his staff to 
join the expedition in Japan. 



The same number of the 'Publications of the Astro lomical 
Society of the Pacific ' contains a protest by Prof. Holden, vigorous 
and not unam using, against the practice of distinguishing minor 
planets and other celestial objects by the names of terrestrial 
royalties or of persons far removed from royalty. He recalls the 
fact that when Mr. Hind named his planet Victoria, Dr. Gould 
protested, as this was '* at variance with established usage,'' but 
that Mr. W. C. Bond pointed out that Victoria was the name of a 
mythological personage. Prof. Holden prefers, although he thinks 
he speaks too late, that the nomenclature of celestial bodies should 
be drawn from mythological or ancient historical sources, and that a 
list of the minor planets should not read like the names of a girls' 
school, uor that a chart of the Moon should contain a crater named 
in honour of Mrs. Jackson-Owilt, 

Hbbb von K!abl Sohwabzchild has, in the Ast. Nach. 3335, 
a method of measuring double stars by means of the interference 
of light. He places an apparatus with parallel shts in front of 
bis object-glass. The measures of the twelve stars given are very 
good inter se. The class of star measured can be seen from the 
fact that the following stars — y Leonis, J Ursse Maj., i CoronsD, 
\ Ophiuchi, 70 Ophiuchi — are given in his paper. 

A Ebutee telegram in the ' St. James' Gazette ' says ; — " The 
committee charged with the reorganization of the Athens Univer- 
sity met yesterday, under the presidency of Prince George, to 
discuss the best means of obtaining a large telescope, which it was 
pointed out would be of great service to astronomy owing to the 
clearness of the sky in Greece. The telescope will be ordered &oiq 
France." 

Messbs. Gaze & Sons inform us that the berths on the S.S. 
'Norse King,' which they are sending to Norway for the t el ipse 
in August next, are nearly all taken. A second steamer \^ ill be 
sent by the same firm if necessary* 
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A NEWSPAPER paragraph, which we have no means of verify ing^ 
states that Berlin is to be the next city to have the largest 
refractor in the world. It is proposed to make an objective of 
44 inches diameter. 

A NEW method of computing a double star's orbit is given by 
Herr von H. F. Zwiers in the Ast. Nach. 3336. He applies his 
method to work out the orbit of Sirius. 



From an Oxford Note-Book. 

" A NAMELESS amateur who finds little sympathy," writes me 
the following postcard from Portugal : — " The inaccuracy involved 
in the astronomical joke you quote from Punch in the last number 
of The Observatory is certainly very judiciously expressed. Very 
probably ' they lies.' Yet I have always remarked that for 
celestial dimensions given in that way, the measuring-rod is not 
thought of generally at arm's length, but further. I have heard, 
for instance, the Moon very often compared to a small dish or to 
a saucer; the length of a comet's tail (1882), 'apparently some 
metres,' and so on. But on reading that quotation I could not 
help feeling some regard for the astronomical education it implies 
in the average reader of that journal to be able to understand the 
fun of it. The newspaper readers I am acquainted with would 
think it a very correct method of measuring the heavens, that 
which Bertha used, — save for the umbrella standard. One must 
grant that the much slandered average reader has some little 
astronomical (or at least geometrical) attainments. Would to 
God he were so far advanced everywhere in Europe ! " 



I THINK I am right in gathering that though my unknown 
correspondent does not mind my little joke, it suggests to him 
reflections of a more serious kind ; and 1 trust that he will forgive 
me for printing his words in the hope that they will call forth 
that sympathy which he fails to find ; though I fear it must remain 
unexpressed owing to his anonymity. There is a serious side to 
most jokes. Had I been going to write a serious essay on some 
point suggested by this particular one, however, I think I should 
have chosen to insist further upon that feature which my corre- 
spondent is disposed to condone. I grant him freely that the 
practice of referring the apparent distances of points on the 
celestial sphere to a radius of something like 10 or 20 feet is a 
common one ; but it is entirely different when any one says " / 
have measured." The whole beauty of experimental science lies in 
the power of the simplest appeal to facts to dissipate preconceived 
notions ; and if, as I said before, this were going to be a serious 
essay suggested by a joke, I should be inclined to try and point 
out the importance of never putting down wrong facts if it could 
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possibly be avoided. But I must at once disclaim any originality 
in this idea : it is practically a remark of the late Charles Darwin 
which I heard repeated by his son, to the effect that false theories 
do comparatively little hsirm ; but the publication of a false fact is 
a serious matter. 



It is perhaps the chief yalue of a scientific education that the 
great importance of facts is made evident. Even history compares 
unfavourably with science as an education from this point of view, 
as the following quotation may illustrate. In the recently 
published ' Eeminiscences of Mrs. De Morgan,' there is a sketch 
of the Hfe of her father, William Frend, who was Second 
Wrangler and Smith's Prizeman in 1780. He had a serious 
difference with the University, and incidentally has occasion to 
remark on the importance of accurate facts as follows (the italics 
being mine) : — " Id the University question my opponeuts were 
baffled by my proving that there was no such law in existence as 
the pretended one on which my opponents defended themselves. 
Strype, in his ' Annals,' and the author of the ' History of the 
Puritans,' had both asserted that such a law had passed on the 
day they mentioned. This is a curious circumstance, and shows Iww 
little historians are to he depended upon in matters of fa^t^^ 



General Tennant makes the following interesting comment 
on the discussion at the January meeting of the E.A.S. : — 
*' Looking at the Report of the meeting of the E.A.S. I was much 
surprised to find that while absorbing media were recommended 
to reduce the light in large telescopes, no one seems to have 
spoken of a plane glass reflecting surface such as is used for 
diminishing the light and heat of the Sun, I cannot conceive that 
no one has used this arrangement, or that it has failed when used : 
at all events I have used it constantly even with a six-inch for the 
Moon, and can speak very well of it ; it will, I think, be found 
especially valuable when observing occultations at the bright limb. 
I have also used it occasionally for Jupiter and other planets when 
bright ; but on the whole I preferred, with my moderate aperture, 
illumination of the field with claret-coloured light, for the 
suggestion of which I was indebted to some writing of Sir J. 
Herschel. Though the planets did not give enough light to make 
the plane glass reflector always efficient wih the means at my 
command, it by no means follows that the plan would not do well 
with the large telescopes now so general, when only low powers 
can be employed, I should think that a polarizing eyepiece would 
even be preferable to an absorbing medium for reducing light ; I 
mean, of course, the reflecting form. At all events I should be glad 
to learn that some one had tried it fairlv." 
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When there are only 28 days in the month, or even 29, the 
end of it seems to come very quickly, and the tale of bribks is apt 
10 be deficient, especially when disturbing causes such as annual 
reports and eclipse arrangements, not to mention women's degrees, 
claim a large sha^e of the month to themselves. It was therefore 
Avith a feeling of great joy that I received the following note from 
the Editor-in-chief : — 

" The enclosed cuttings have come from the Cape. As the 
poetry generally goes on the last page, I thought I would send 
them to you." 

The cuttings refer to the unification of time — an important 
subject enough, and are, I trust, worth reprinting. They ought 
to make quite two pages of " copy." 



THE NEW TIME. 
A STEAIGHT TALK BY THE SUNDIAL. 

The General Manager of Railways has recently issued a circular to local 
bodies throughout the Colony, urging the adoption of a uniform time for all 
South Africa. Under this arrangement, if accepted, the proclaimed time in 
Cape Town will be no less than 46 minutes in advance of the actual hour. 
Such a condition of things is naturally calculated to upset the equanimity of 
the Tenerable Sundial in the Municipal Gardens, which accordingly launches 
forth as follows : — 

A hundred years I've faced the sky upon my pedestal, 

And with my finger's shadow shown the hours of day to all ; 

And though some scars of age I bear, I challenge any man 

To say my record's less correct than when I firet began. 

And still with my old friend the Sun the time I might be telling 

When all who read my face to-day have reached a sunless dwelling ; 

And now some meddling idiots a new-fangled fad have started, 

"Which'U turn me to a laughing-stock, and leave me broken-hearted. 

We let the wretches have an inch, and now they ask an ell. 
And what they'll want before tiiey stop is more than I can tell ; 
I quite expect to see a law gazetted very soon, 
That all must rise at sunset, and go to bed at noon. 
Ah, Hamlet ! if you lived to-day, your luck you well might curse, 
For the time's already out of joint, and these would make it worse; 
They'll tinker with the compass next, or " cook " the calendar, 
Till simple folk begin to feel they "dunno where they are." 

O Elliott, Mr. Elliott, deep the grudge to you I owe ; 

And did your fate depend on me, I guess you'd have to go. 

For / am not deluded by a subtlety sublime 

Which seeks to show its up-to-date by being out of time. 

Besides, if one hour everywhere is a necessity, 

Then, surely. Cape Town should dictate what that one hour should be ; 

And Durban and Johannes^^orp and Delagoa Bay 

Should come to us — to me— to learn the proper time of day. 

Of course, the clocks won't mind the change — that wretched servile race, 
Each with hands for ever. sneaking round and round its foolish face. 
You can turn a key inside them (so Im told) and make them say 
That it's half-past nine to-morrow when it's really six to-day. 
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But W0 sundials have got consciences, and listen to them too ; 
We just say what the Sun tells us, and of course that mtt$t be true. 
And a hundred Gills and Elliotts cannot "square " us though thej try, 
For it takes a man like Joshua to make U8 tell a lie. 

So all ye Railway Managers, ye Governments beware ! 

And trifle with the Sun-appointed hours if ye dare ; 

For a clock to strike is nothing, but you don*t know what it's like 

When an honest, earnest Sundial goes fairly out on strike. 

But stay, I must be prudent, for if Rhodes gets on my track. 

All my century of service might be ended with the sack ; 

So ril smother my annoyance, and declare my fixed intention, 

Of sending in my papers and applying for a pension. 



THE TRUE TIME. 

A BEPLY TO THE OLD STJNDIAL EBOM THE TBANSIT 
INSTBUMENT OP THE BOTAL OBSEBVATOBT. 

A hundred years youVe faced the sky upon your pedestal, 
A hundred years and you have seldom told the truth at all. 
Your record, true, is as correct as when you first began. 
But oh, the lies that you've been telling poor confiding man. 
In your old friend the Sun, my boy, it does not do to trust, 
I think it really time that you were resting in the dust ; 
If you so very truthful were, you would most plainly see, 
I should not have to watch at night, thcre'd be no work for me. 

From day to day you vary so, I think it very wrong. 

Sometimes you make the day too short, sometimes again too long ; 

And those who put their faith in you will much regret to hear 

Tliat you are only quite correct just four times in the year. 

In February you will be some fourteen minutes slow. 

But now you're sixteen minutes fast — is that the way to go ? 

*Tis I must regulate the time, 'tis I must tell it right. 

And BO I keep a steady watch upon the stars at night. 



THE NEW TIME. 

LAST WOBDS BY THE SUNDIAL. 

(A Bejoinder to the Transit Instrument.) 

sneering Transit Instrument ! I call it more than mean, 
That you for my discomfiture should dare to intervene, 

The wrath of Time-reformers I should really scarce have felt, 
But you have fairly floored me with this blow below the belt. 
We might have worked together and upset the hateful scheme, 
But in your spiteful hope to score, you've spoilt that happy dream, 
For now the people know their Time-physicians don't agree, 
They'll set their clocks to suit themselves, and sack both you and me. 

1 know the Sun goes wrong at times, it is my secret sorrow, 
But if he lags behind to-day, he sails ahead to-morrow ; 
And so I thought twixt this and that, my time was as correct 
As any erring mortal was entitled to expect. 

But now, of course, the game is up, tbe fat is in the fire, 

And naught remains for me to do but gracefully retire. 

But ah, you sneaking reptile, could I get at you to-night, 

Such stars as you have never seen would dance before your sight ! 



THE OBSERVATORY, 



A MONTHLY KEVIEW OF ASTKONOMY. 



No. 239. APRIL. 1896. 

MEETING OF THE EOTAL ASTRONOMICAL SOCIETY. 

Friday, March 13, 1896. 

Dr. A. A. Common, F.R.S., President^ in the Chair. 

Secretaries : Prof. H. H. Tubkeb, M.A., B.Sc, and 

E. W. Mauj^eb. 

Mr. Maunder read the Minutes of the January Meeting, which 
were confirmed. 

Mr. Maunder. 116 presents have been received since the last 
ordinary Meeting. Amongst those calling for special mention 
are the ninth volume of the ' Collected Mathematical Papers of 
Prof. Cayley,' presented by the Cambridge University Press ; two 
volumes from the Lick Observatory, one of which is of special 
interest at the present time, being a report of the total eclipse of 
the Sun observed in Chili on April 16, 1893, by Prof. Schaeberie. 
Dr. Weinek sends a number of enlargements from negatives of 
the Moon, taken with the equatorial in Paris; and we have 
received from Mr. Newbegin four lantern-slides of the limar 
eclipse of Feb. 28 last. 

Prof. Turner. The papers received include one from the 
Astronomer Royal for Scotland, giving some observations of comets ; 
and I should like also to call attention to a small paper communi- 
cated by Mr. H. C. Plummer, son of Mr. W. E. Plummer, on a 
graphical method of solving Kepler's problem, which I think is a 
distinct advance upon the previous methods I have seen. There 
is also a paper, by myself, on a curious light seen at Oxford an 
March 4 last, which is probably an instance of the phenomenon 
known as the zodiacal light. The paper is a combination of two 
notes, one made at the University Observatory by Mr. Bellamy, 
who saw this light and called my attention to it. The second 
part of the paper is a note communicated independently by Sir 
W. J. Herschel, who has sent a sketch which gives a very good 
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notion of the appearance. This zodiacal light was seen much in 
the ordinary shape in the early part pf the evening between 7 and 
8 o'clock, but about a quarter to 9 there was seen a very bright 
axis of the zodiacal light which did not remain very long. Sir 
Wm. Herschel thought it was a comet, and Mr. Bellamy thought it 
must have been a comet, and got out the telescope to examine it. 
Some persons suggest that it might have been an aurora, and 
aurora was seen about midnight in the north. It was seen not only 
near Oxford but also at Wolverhampton. Mr. Stone has sent a 
note on the same subject. 

Sir Erasmus Ominanney. What is the length of the arc over 
which it extended ? 

Prof. Turner. About 10° ; it was not recognizable as an aurora 
at all. 

Major Kingsley-Foster, I saw a similar thing at Redhill last 
Sunday ; it was to the east of north, not in the north-west. 

A Fellow, How long was it visible ? 

Prof, Turner, It was first seen at a quarter past 9, but it 
may have been visible before that. Sir W. Herschel records his 
observation at 8.55. When I was called out at 9.20 it was very 
faint, and it was recorded as being so faint that it was scarcely 
perceptible. 

Mr. Newall, On March 4 my assistant saw the same thing at 
Cambridge. I saw the aurora about half -past 10, but he told me 
that he had seen a ray similar to that moving very slowly during 
the 20 mmutes he observed it ; I think he said southwards. It 
was seen in the due west, and he described it with regard to the 
stars in Aries and the Pleiades. Later on I saw two smaller rays 
which were obviously aurora borealis streamers, as they showed 
the green lines of the aurora. 

Mr. Maunder read a letter from a correspondent at Shrewsbury 
describing similar observations. 

Prof, Turner. We have a letter from Mr. Russell, Sydney, 
enclosing a letter from a correspondent named A. E. Parker, which 
gives details of a similar observation, but of much earlier date, as 
the date of the letter is 1895 Dec. 27. 

The President. These observations are very remarkable. The 
question of what this ray of light really was I suppose never will 
be settled ; but I have always felt since a comet was found in 
1882 near the Sun during the eclipse that there may be a large 
number of comets going past the Sun which are never observed, and 
this might have been one ; but it might just as well have been an 
extension of the aurora borealis. When I saw the picture of it 
I came to the conclusion that it was too vertical for our latitude. 
Zodiacal light is a phenomenon very seldom seen. I remember in 
November 1882, at about the time of the great comet which was 
observed so close to the Sun at the Cape, on several consecutive 
fijie mornings, the zodiacal light showed remarkable brilliancy. It 
had all the appearance of condensation increasing towards the 
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liorizon in the Sun's path. I think on the whole it was not the 
zodiacal light which these gentlemen saw. It might have been 
•A comet, but of course one cannot say with certainty. It is 
particular that the time of the observation and position of the 
object should be recorded, for it may turn out to have been fi 
comet. Zodiacal light is seen in the evenings of the spring 
:and the mornings of the autumn. 

Father Sidgreaves, Supposing it to be a comet, it would havQ been 
visible on preceding and following nights. It is not uncommon 
±0 have streamers quite near the Sun. If it remained a fine night 
.afterwards, the question of a comet would be settled at once. 

Prof, Turner, I think it distinctly faded. 

Father Sidgreaves, That would be precisely what it would do as 
an aurora. 

The President, 1 have watched these aurora-streams, and gene- 
rally the fading takes place in the course of a few seconds. 

Father Sidgr eaves, I have seen them last a considerable time. 
We had a remarkable one last year right across the zenith which 
lasted 20 minutes. 

The President, As a rule the aurora is seen quite in the north. 
The generally accepted explanation is that the appearance is due 
to the beams of the Sun seen by reflection in the northern quarter 
of the sky; but I do not know that it is impossible that it 
should be seen in any other region. But in view of the 
fact that in 1882 an object was found near the Sun, by photo- 
graphy, by the Eclipse observers in Egypt, which was supposed to 
be an enormously bright comet with rapid motion — that was never 
seen in daylight-— I think it possible that this light might be dne 
to such an object. There is no record of that comet at all except 
the photograph taken by Schuster ; and from the photograph it 
raust have been bright enough to have shown a very long tail. 
This appearance, as shown on the diagram, does not follow the 
lines which the line of the zodiacal light would naturally follow. 

Mr, Taylor, Mr. Turner said that Sir "W. J. Herschel determined 
the position of the zodiacal light and the position of the stars, so 
there is little doubt that the axis of this beam of light was parallel, 
and practically in the centre of the axis of the zodiacal light. 

Prof, Turner, That is so. 

Mr, Taylor, So we have a confirmation that the inference as 
drawn by Herschel is correct. 

A Fellow, Was any change of colour observed ? 

Prof, Turner, No ; I do not think so. 

Several lantern-slides from photographs of the eclipse of the 
Moon of February 28, presented by Mr. Newbegin, were then 
shown on the screen. 

The President. These photographs show that there is nothing 
new in this world. In 1875 I took a series of photographs of the 
eclipse of the Moon, and I could find absolutely nothing more nor 
less than a gradual shading away of the light of the Moon. There 
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is one photograpli I often have wished to see, and that is of the- 
lunar eclipse with the Moon totally obscured hut visible. On con- 
sideration, you will see that we never see the Moon when it is 
actually full except when the Moon is seen at the moment of' 
totality during an eclipse. 

Mr, Thackeray then read a paper on the " Proper Motions of 
certain Eundamental Stars." The principal proper motions oF 
36 fundamental stars have been determined from the Greenwich 
observations 1836-93, reduced to one equinox and one system of 
declination. The results in Right Ascension are compared with 
the values adopted by Auwers, and in declination with those- 
adopted by Auwers and Boss, and those lately deduced by Chandler 
from the G-reenwich mural-circle observations, 1 825-1 848. The 
Greenwich values lie between Auwers on one side and Boss and 
Cha idler on the other side. The correction to Boss's system is 
found to be +o"*68 T, where T is the time from 1850 in units of 
ft century, which is fairly accordant with the value found by 
Newcomb from his planetary theories, 4-o"*42 T. The Greenwich 
results also closely correspond to those deduced by Chandler from 
the Pulkowa Catalogues 1845 and 1885, and the systematic dif- 
ference between them and those deduced by Chandler can be 
explained by the difference in the value of the colatitude adopted 
by Chandler in the reductions of the Greenwich mural circles and 
that now adopted at Greenwich. The corrections applied by 
Auwers to Bradley's declinations, though aggravating the large 
discordances shown to exist in certain zones, appear to be in the 
main beneficial ; the mean result, as far as the stars under dis- 
cussion are concerned, is quite small, +o"*i8. 

Dr. Downing, This is a very technical subject, and perhaps it 
is hardly suitable for discussion; but it might be worth while 
drawing attention to one point, and that is, that the results which 
Mr. Thackeray has obtained differ considerably from those found, 
by Prof. Newcomb. That is, I think, due to the fact that 
Mr. Thackeray discusses a strictly limited number of stars, and 
that Prof. Newcomb takes a large number of stars in particular 
zones. Prof. Newcomb shows that a considerable difference exists 
in certain zones between the decHnations deduced by Prof. Auwers 
and Prof. Boss, and Newcomb comes to the conclusion that the 
corrections applied by Auwers to Bradley's observations for errors 
in the plane of the quadrant &c, ought not to have been applied. 
1 gather from Mr. Thackeray's paper that the conclusion at which 
he arrives is that the correction to Boss's system deduced from 
Greenwich observations is in agreement with that deduced by 
Prof. Newcomb from his planetary investigations. That, I think, 
is very satisfactory. 

The thanks of the Meeting were passed to Mr. Thackeray. 

Mr. Letuis then read a paper on "Eesults of Micrometer 
Measures of Double Stars made at Greenwich in the years- 
1894-95." The measures were made with the 28-inch refractor. 
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and the power generally used was 670, but a power of 1030 was 
sometimes used when observing close pairs and the night was 
favourable. Full details of the observations would be published 
an due course in the Greenwich volume. The measures given 
were the mean results, and the stars for observation were chosen 
from a catalogue made specially for the instrument. They had 
■endeavoured this year to get a series of observations of ic Pegasi. 
The iniei-est of jc Pegasi was that its period was smaller than that 
of any other binary excepting those known as " spectroscopic 
doubles," and appeared to be about equal to that of Jupiter. 

Prof. Turner, Tde remaining papers received are hardly suitable 
ior reading in exteiiso, Mr. Stone has sent a paper on the deter- 
mination of the pivot errors of his transit-circle by a new method. 
This method depends on the optical principle known as Newton's 
•Eings, which has been made use of in an apparatus made by 
Messrs. Troughton and Simms. Mr. Stone finds the pivots to be 
sensibly cylindrical. A paper has been received from Dr. GWl and 
Prof. Jacoby, who have investigated the errors of the reseau used 
at the Cape Observatory. The important result of this is that 
none of the errors is larger than o™™'ooo2, and that quantity is 
smaller than the limit of accuracy to which we measurp. For 
practical purposes this investigation gives much the same result as 
Dr. GilPs former one printed in the last volume of the * Memoirs/ 
where he investigated the errors of the reseau used at Oxford, and 
rfound that the corrections to be applied to the measures of the 
Astrographic Chart were nearly insensible. I also have a note 
relating to the Astrographic Chart. It may be remembered that, 
in a paper by the Astronomer Eoyal and Mr. Dyson read at the 
^ast meeting, a small difference in the value of the scale of the 
piate in the two directions, parallel and perpendicular to the 
equator, had been detected by the measures. It occurred to me 
•that this might be due to a tilt of the plate, i. e, that the line 
drawn from the centre of the object-glass normal to the plate did 
not fall on the centre of the plate as it should do. It appears 
ibat this is not so ; but I call attention to this as it might occur 
in other cases. In this note I also make the suggestion that 
•several fields might be photographed on one plate, and the plate 
constants determined from each field. The comparison of these 
would probably be of interest. 

The President, I want to say a few words on the subject of 
Cassegrain telescopes. I had a letter from Prof. Schaeberle this 
morning on this subject, and also a photograph taken with such 
an instrument. As everyone knows, in the middle of the large 
mirror of a Cassegrain there is a bole through which the light 
reflected from the small mirror passes to the eyepiece. Schaeberle 
'has been making experiments, and finds that a large amount of 
«ky light comes through this hole as well as the light reflected 
from the mirror, and he proposes a plan to remedy this. The 
«mall tube in the hole which carries the eyepiece is to be extended 
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down the tube towards the small mirrop, which will have the effect? 
of excluding extraneous light, and if it be carried halfway down* 
the tube no reflected light will be lost. Some time ago 1 wad 
consulting with the Astronomer Eoyal about making a Oassegrain 
telescope, to go on the Thompson equatorial at Greenwich, and a- 
similar plan occurred to me, which I tried on a small terrestrial 
telescope which I have with a good effect. Herschel has said that 
a Oassegrain telescope is better than a Gregorian, inasmuch as the 
aberration of the convex mirror helps to correct the aberration of 
the concave; but he did not take into consideration the fact^ 
which everyone who grinds mirrors knows, that the working of a 
convex surface is much more difficult than that of a concave. 

The following papers were announced and partly read : — 

J, Tehhutt, "Observations of the Variable Star B Carin©,. 
Dec. 1890 to Aug. 1895.'* 

W, R, Brooks. " Discovery and Observations of Comet Brooks- 

(d 189s)." 

Limt.'Ool, Marhvieic, " Observations of the Variable Stars- 
W, X, and T Sagittarii." 

Rev. T. Rosehy. "Elliptical Orbit Elements of Comet 1894 6^ 
(Gale)." 

J, Tehhutt. "Eesults of Double Star Measures at Windsor^ 
N.8. Wales, in 1895." 

David Oill and Harold Jacohy. " On the Determination of the^ 
Errors of the Cape Eeseau." 

Royal Observatory, Edinburgh, " Observations of Comets." 

Prof, E, W, Brown, " Note on Mr. Stone's paper, ' Expression* 
foi^ the Elliptic Co-ordinates of a Moving-point to the Sevenths 
Order of Small Quantities.' " 

W, F, Denning, "Eireball of 1895 November 22." 

Prof, H, H, Turner, " On the Systematic Errors of Measures 
of Photographic Plates." 

Prof, H, H, Turner, ** Note on the Zodiacal Light as seen at 
Oxford, 1896 March 4." 

A, W, RoberU, " Variation of T Centauri." 

Royal Observatory, Greenwich, "Eesults of Micrometrical 
Measures of Double Stars made with the 28-in. Eefractor^ 
1894-95." 

W, O, Thackeray. " On the Proper Motions of certain Funda- 
mental Stars." 

Royal Observatory, Greenwich, *' Observations of Comet a i896> 
(Perrine-Lamp)." 

ff. C, Plummer, "A Graphical Method of solving Kepler's- 
Equation." 

E, J, Stone. "Note on .the sensibly cylindrical form of tho 
Pivots of the Transit- Circle of the Eadcliffe Observatory, Oxford,"^ 

Radcliffe Observatory, Oxford, "Note on the Zodiacal Light- 
of 1896 March 4." 
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W. H. M. Christie and F. W. Dyson. " Note on Prof. Turner's 
paper on the (Systematic Errors of Measures of Photographic 
Plates.'' 

The following Candidates were proposed for election as EellowB 
of the Society : — 

William Banks, 30 Corporation Street, Bolton (proposed by 
J. E. Bridson). 

Henry Frank Griffiths, Sherwood Villa, Angles Eoad, Streatham, 
S.W. (proposed by the Bey. W. R. Waugh). 

Aljred Ernest Young, AssocM.Inst.CE., Trigonometrical Survey, 
Taiping, Perak, Straits Settlements (proposed by James Simms). 

The following gentlemen were elected Eellows of the Society ; — 

James Cavan, M.A., Eaton Mascott Hall, Shrewsbury ; Thomas 
Edward Knightley, Clive House, Tulse Hill. 



THE BRITISH ASTRONOMICAL ASSOCIATION. 

Thb fourth meeting of the current session of the British Astro- 
nomical Association was held at University College, Gower Street, 
on Eebruary 26th, Mr. E. Walter Maunder, President, in the 
Chair. 

The election of 14 new members was confirmed by the meeting, 
and the names of 14 candidates for election were read and 
suspended. 

The President, in opening the proceedings, alluded to the fact 
that this was their fiftieth meeting, and congratulated the members 
on the very remarkable success and growth of the Association. 

Mr. Edwin Holmes read a paper on " Jupiter : his Density, 
Atmosphere, and Clouds." Mr. Holmes referred to the generally 
accepted opinion that all the planets were probably constituted of 
the same materials, quoting in illustration passages from Proctor's 
' Orbs around us ' and * Flowers of the Sky ' ; it appeared to him, 
however, that if they accepted the nebular hypothesis of the origin 
of the solar system the very contrary of this might be anticipated* 
The heavier constituents of the nebula would tend to form a nucleus 
first, leaving the lighter elements furthest from the centre. It 
might reasonably be assumed, therefore, that the small density of 
Jupiter depended, not alone upon his temperature, but partly, at 
least, upon the character of the elements of which he was con-^ 
stituted. This view seemed to be supported by the fact that 
Jupiter's moons shared his lack of density, although it was 
scarcely credible that they could have retained any considerable 
temperature. 

Alluding to the views of M. Elammarion and Mr. Proctor 
as to the great depth of the atmosphere of Jupiter, Mr. Holmes 
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saw no reason for thinking that the Jovian clouds were globular 
and as deep as they were large superficially. This was by no 
means the case even with terrestrial clouds, and considering bow 
much more rapidly density decreased on Jupiter it followed that 
his clouds must be spread out in thin layers, being unable to 
penetrate the lower strata. 

The President said that he agreed with Mr. Holmes in several 
important points which he had raised in his paper. With regard 
to the assumption that the composition of the different planets in 
the solar system was practically uniform, since Mr. Proctor wrote 
mueh evidence had come to light which pointed in an opposite 
direction. The evidence of the spectroscope showed no doubt that 
the same elements were found throughout nature, but by no means 
that they were equally distributed throughout the various celestial 
bodies. Helium obviously abounded in the Sun, but was found in 
very small quantities on the Earth. He also agreed with Mr. 
Holmes that the clouds on Jupiter must necessarily be relatively 
thinner than they were on our own globe. 

Three papers on Eecent Observations of Jupiter were then 
read, contributed by Bev, W. B. Waugh, director of the Jupiter 
Section, Bev. T» H, Foulkes^ and Herr Leo Brenner, The two 
former papers described the changes taking place in the equatorial 
zone and the N. equatorial belt. j?he latter appeared to be diffusing 
itself into the equatorial zone, and melting away in a southerly 
direction. 

Herr Leo Brenner's paper gave the tabulated results of his 
micrometrical measurements of the latitude of the belts on 
Jan. 23. 

Mr, Maw asked whether Herr Brenner gave the mean results 
of his observations of the latitude of the belts. He had made 
micrometrical measurements himself and found the latitude of the 
belts exceedingly difficult to measure, except in the case ot* the 
temperate bands, which were very sharp and clear. The mean 
of four sets of measures which he had made were as follows : — 

Latitude of N. temperate band (centre) .... 22^° 
N. equatorial belt (centre) . . . 
„ S. equatorial belt (N. edge). . . 
do. (S. edge). . . 

„ „ S. temperate band (centre) . . . 

The S. equatorial belt was, roughly, 10% wide. 
The President said that Herr Brenner's figures appeared to be 
the result of single observations ; they were as follows : — 

N. temperate band (centre) .... 26 ° 
S. equatorial belt (N. edge) .... 8| 

do. (S. edge) .... 21 1 

S. temnerate band 30 

Mr. Oreen said it was an nteresting question, What were those 
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^rk belts ? Most observers agreed to describe the light markings 
as clouds ; bat what were the dark markings — dark clouds or dark 
rspaces ? To him they always appeared as spaces through which 
they looked at what might be the body of Jupiter itself or a 
deeper layer of atmosphere ; at all events, to his mind the lighter 
portions were floating at a higher level than the dark masses. 

Mr, Maw said he had omitted to mention that there was a 
slight difference ia the latitudes in different longitudes. The 
(highest latitude of the S. temperate belt was 29^°, which agreed 
Tery well with Herr Brenner's 30°. The least latitude he had 
measured for the centre of the S. temperate band was 26|°. 

The President drew attention to that portion of Mr. Waugh's 
paper which described the formation of the second shoulder below 
tthe red spot. That marking had been as long-Uved and even 
more distinct than the red spot itself, and was even more 
■significant, as if Mr. Green's theory was correct it must be the 
higher light-coloured clouds that defined the shape they were 
looking at, and they might well ask how it was that the white 
material retained its shape so constantly and for so great a length 
of time ? 

Mr, T. Owyn Elger contributed a paper on " Certain obscure 
iind partially destroyed Formations of the Moon." The writer 
referred particularly to those formations which \Tere mostly found 
on the shore-line of the Maria^ and had evidently, from some 
mnknown cause, suffered collapse to a greater or less degree on 
the side facing those depressed plains^ These remarkable objects 
appeared to him to be of the highest interest, as affording a 
possible key to the orig^in of the Maria, 

A paper by the liev, T, H. Foulkes was then read, discussing 
some recent observations of the floor of Plato. The writer 
thought there was some evidence of change at present taking 
place in the shape of rill-like formations, and suggested that the 
subject was well worth the attention of selenographers. 

Mr. Ooerstall, of the firm of Messrs. Home and Thornthwaite, 
-exhibited and described a new departure in driving clocks for small 
•equatorials, which could be fitted to an equatorial mounted on a 
tripod, as well as to one on an iron column. The cost was 
fimall, and the clock did not interfere with the hand motion of the 
telescope. 

Mr, Hilger exhibited a stellar spectroscope which he had con- 
structed for a member of the Association. It was intended for 
faint star work, and contained a number of special adaptations 
for that purpose. 

Some slides by Mr, Newheyin, of photographs of Orion, the 
Pleiades, &c., were thrown on the screen. 

Papers by the Rev. T, H, Foulkes on " The Trapezium in Orion," 
by Mr. W, F. Gale on " A New Eing Nebula," and by Mr. A. 
J*anneTcoeTc on *' The Variation of R LvraB," concluded the business 
of the meeting. 
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EOYAL METEOEOLOaiCAL SOCIETY. 

At the Meeting of this Society on Wednesday evening, March i8, 
Mr. E. Mawley (President) in the Chair, Mr. Frederic Oaster^. 
E.B..Met.Soc., of the Meteorological Office, delivered a lecture on 
" Weather Forecasts and Storm Warnings : how they are prepared 
and made known," which was illustrated by numerous instruments, 
diagrams, and lantern -slides. 

Mr. Gaster said that in the preparation of forecasts the position 
held by the barometer was so much more important than that of 
any other instrument, that its action must be fully comprehended 
if the rest of the work was to be at all clearly understood. The- 
lecturer having fully explained this, referred to the use of a single 
isolated instrument, and showed how very much more information 
was afforded to the observer who could have telegraphed to him- 
simultaneous observations from a large number of places scattered 
over a considerable area of the Earth's surface. Tl»e kind of 
variation in the distribution was dealt with, isohars were drawn^. 
and the phenomena which they exhibit in the way of high- and 
low-pressure areas described. An explanation was given of the- 
terms " cyclonic " and " anticyclonic," and the generally opposite- 
characteristics of these two systems were referred to. Mr. G-aster 
next drew attention to the obvious importance of the variation in 
the weather over a given area caused by alterations in the position 
of the cyclonic and anticyclonic systems, and the importance of 
the fact that the former tended to move round the latter from left 
to right. This led to some remarks on the indications observed - 
when disturbances were advancing towards our islands from dif** 
ferent points. Attention was drawn to secondary systems, hoth 
of high and low pressure, the forms they assume, and their effect 
on the weather, which, but for their presence, would probably have 
accompanied their primaries ; and the necessity for allowing foif • 
such systems in sending warnings to our roasts. The lecturer 
then remarked on the value of auxiliary information, such as is to- 
be obtained from decided changes in the direction of the wind, 
Budden changes of temperature, the movements of clouds at 
different levels, observations made at high-level stations, and. 
telegrams from the United States. 

Mr. Gaster next explained how the information is made known 
to the public. Eorecasts are issued by the Meteorological Office 
in the Daily Weather Report, and also communicated to the 
press, &c. Hay-harvest forecasts are issued to certain selected 
authorities, who circulate them as much as possible in their* 
neighbourhood. Storm warnings are telegraphed to our coasts^, 
with instructions to hoist the cone, point up when the gale is- 
probable from northerly to easterly points, and point down wheii' 
from southerly to westerly points. In conclusion, the lecturer 
drew attention to the marked improvement which had occurred in 
these warnings in recent years, and to some of the occurrences- 
which from time to time caused failures. 



Apr. 1896.] Trof. Brown^s Lunar Theory. 165 

Professor Brown* s Lunar Theory *. 

A VALUABLE Contribution to gravitational astronomy has recently 
appeared in the shape of a treatise on the lunar theorj by 
Professor E. W. Brown, of Haverford College, Pa., and formerly 
Fellow of Christ's College, Cambridge. We arc glad to see that 
the author has followed Professor Forsyth in adopting a large 
octavo page with a dark blue cover, abandoning the red and the 
green usually associated with mathematical text-books. 

In the preface the author states that the object of his book is to 
give the general princi'ples underlying the various methods of 
treatment of the problem of the Moon's motion, and to explain 
those methods, and not, except in so far as it is necessary, ta 
develop the formulsB. The more recent developments of astronomy, 
from the pure mathematician's point of view, such as may be found 
in Poincare's * Mecanique Celeste,' are also left on one side. The 
series that occur in the lunjir theory have never been proved to be 
convergent, but experience shows that they are suitable for com*' 
puting the Moon's position. 

In the lunar theory it is usual to neglect the Moon's mass, and 
subsequently to apply a correction that removes the greater part 
of the error introduced by this important simplification: it is alse 
usual to assume that the Sun describes an elliptic orbit round the 
Earth according to Kepler's laws. In his first chapter, devoted to- 
Force Functions, Professor Brown examines these simplifications^ 
and shows that after the correction has been applied, the out- 
standing error is very small. This result is an obvious one, but we 
are not aware that a numerical estimate of the residual error has- 
ever been previously published. It should, however, be noted that, 
although the residual error is be3'ond the limits of observation^ 
nevertheless it is large compared with many of the terms computed 
by the various lunar theorists. It must be borne in mind that to* 
compute such terms may be an interesting mathematical exercise^ 
but the work has no practical application. 

In his second chapter, the author obtains the equations of 
motion in the forms required for the theories of de Pontecoulant,. 
Laplace, and Hill. He also obtains the ten first integrals, which^ 
as Bruns and Poincare have shown, are all that exist it' we limit 
ourselves to uniform algebraic or transcendental functions. It 
is in this chapter that a very pleasing feature of the book first 
forces itself upon the notice of the reader : we mean the large 
number of references given to other works, affording most valuable 
assistance to those who wish to go deeper into the subject. 

The third chapter is devoted to elliptic motion, Bessel's functions- 
being used in the expansions. 

In the fourth chapter the idea of intermediate orbits is intro- 

* * A Treatise on the Lunar Theory,' by E. W, Brown, M. A., Professor of 
Applied Mathematics in Haverford College, Pennsylvania. Cambridge Uni- 
tersity Press. Boyal 8vo. i5«. 
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duced. The methods of solution are classified under continued 
Approximation and variation of arbitrary constants. A sketch is 
given of the manner in which some terms rise in importance on 
integration, a fact to which the immense labour involved in the 
lunar theory may be directly attributed. The chapter concludes 
with Clairaut's artifice, on the modification of the intermediate 
^rbit, in order to express the observed fact of the motion of the 
node and apse. 

In the fifth chapter the method of variation of arbitrary 
xjonstants is introduced. Expressions are obtained for the 
variations of the usual six elements. By a change of variables, 
equations are then obtained in the form known as canonical^ and 
in this connection some theorems of Hamilton's and Jacobi's are 
given. A sketch is given of Lagrange's method : Cayley's depar- 
ture points and Jacobi's pseudo-elements are also introduced. 

The sixth chapter deals with the development of the disturbing 
function in the different forms suitable for the different theories. 
This concludes what may be called the introduction, and the reader 
is now prepared for a detailed account of the various theories. 
De Pontecoulant's theory is first discussed. The terms in the 
complete development of the lunar coordinates can be arranged 
-conveniently into groups. In each group the different terms 
contain the eccentricities, inclination, and parallax raised to the 
same power. In order to exhibit Pontecoulant's method more 
clearly, the author considers several groups of terms successively 
and in order of simplicity. He also pays very careful attention to 
the constants of integration. It is obvious, a priori^ that on 
proceeding to a second or higher approximation, an opportunity 
must present itself of modifying the constants of integration in the 
lower approximations. It is often convenient to make use of this 
power to simplify certain expressions, but, whatever course is 
adopted, the process is equivalent to defining the arbitrary elements 
of the motion with an increase of precision comparable with the 
raised order of approximation. The discussion of the constants is 
.ft subject of great importance, and the author has wisely interpo- 
lated a separate chapter deaUug with this question. 

Next in order comes Delaunay's theory. The reader has obtained 
Assistance in the previous theory from having the analysis, so to 
speak, broken up for him. No such help can be expected here, for 
Delaunay's theory stands by itself, an indivisible atom of a thousand 
quarto pages, in which the results of twenty years' labour are 
briefly indicated, the actual work being suppressed. The author 
is consequently obliged to confine himself to an explanation of the 
method; and here we notice several improvements upon the 
explanations of Delaunay, in particular, in the transformation from 
^ne canonical system to another. 

If the length of Delaunay's algebraical calculations was appalling, 
the theory upon which Hansen's method rests is equally so. The 
^original papers are scattered. One theorem of Hansen's has 
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recently been the subject of a note by Professor Brown in the^ 
'Monthly Notices/ In its simplified form it now forms Art. 214 
of the book. 

To the hardest of all theories now succeeds the simplest — that 
originated by Dr. Hill, and to developing which most of Professor 
Brown's own work has been directed. The underlying principle 
of the theory is the use of rectangular coordinates referred to- 
rotating axes. 

The last two chapters of the book are devoted to the briefest 
possible account of several other theories, and to the hitherto 
omitted disturbances due to the planets and the figure of the 
Earth. The secular acceleration of the mean motion is also briefl}'^ 
discussed. P. H. Cowell. 



On the Error caused by Variations of Temperature 
in Astronomical Instruments* 

M. CoRNU has recently called the attention of astronomers to the- 
systematic errors caused by the non-uniformity of distribution of 
temperature in observing-rooms and in astronomical instruments. 
After reading this work the idea suggested itself to me to study 
the perturbing effect exercised upon the fundamental instruments 
of astronomy by the heat emanating from the usual lighting appa^ 
ratus of a transit-circle room. 

My investigation of this subject shows that the heat communi- 
cated to the telescopes from these sources alters their geometrical 
form, and is able to cause alterations of several seconds of arc in 
the measures. They confirm completely the statement of M. Cornu 
concerning the flexure and systematic torsions produced by the 
want of symmetry of the sources of heat. 

The experiments were made at the Paris Observatory on the 
Gambey meridian circle t by a method founded on M. PizeauV 
principle of interference fringes. This apparatus has enabled me 
to study in its smallest details the movement of the telescope tube 
in the neighbourhood of the object-glass and around the micro- 
meter during the heating produced by a radiating source and 
during the cooling. 

The result of these experiments is that a lamp placed to the 
right or to the left of the telescope at different distances from the 
optical axis makes the coUimation vary by quantities in inverse 
ratio to the square of the distance. The rate of deformation of 
the instrument decreases rapidly with the time during the warming. 
The flexure reaches half of its full value when the heating ha& 
acted for about two minutes. The effect is nearly at a maximum 

* Translated from ' Comptes Bendus/ tome cxxii. no. 11, March 11, 1896. 
t This instrument is made of brass. It has a focal length of 2™' 10 and'- 
aperture oi°'i6. 
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at the end of ten minutes. The phenomena then repeat them* 
selves in inverse order during cooling. 

Here are the perturbing effects produced by different radiating 
sources placed at a distance of a metre from the instrument during 
ten minutes : — 

A gas-jet burning 250 litres an hqur causes a variation 

of collimation i"'5 * 

An oil-lamp with a double current of air consuming 

31 gr. per hour o"'5 

A petroleum lamp consuming 34 gr. per hour o"'7 

I have also sought to estimate the order of magnitude of errors 
produced by the heat emanating from the observer himself. I 
came to the conclusion that the presence of the astronomer beside 
his instrument was able to cause errors of several tenths of seconds 
of arc in the determination. One should not therefore neglect, 
n priori^ the disturbing effect of the observer in researches of high 
precision. 

These experiments have been conducted in view of observations 
of right ascension. There are, no doubt, analogous effects pro- 
duced in the determination of polar distances. 

The lights have a small effect upon the stone piers of instru- 
ments at a distance greater than one metre. But one ought not 
to assume the fixity of a pier submitted for several hours to the 
rays of a lamp placed at some decimetres only from the surface. 
Remembering this, it is quite inadvisable to fix gas-jets upon the 
supports of a meridian circle. The constants of an instrument 
installed in this way, such as the level, the azimuth, and the nadir, 
are sure to vary in the course of an evening. 

Matjeiob Hamt. 

[This suggestion as to the cause of variation of some instru- 
mental constants is not new, but M. Hamy's experiments are 
interesting as giving a direct determination of such variation. The 
magnitude of the observed variation of collimation is a little sur- 
prising. We believe that special precautions are taken at some 
observatories to guard against the effects of heating from the 
observer's body. — ^Ens.] 



Selenographical Notes. 

Q-AT-LussAO Aio) THE RiLLs OF THE Caepathians. — This irregu- 
larly shaped formation presents at first view no very attractive 
features. The border, except at two places on the north, ig 

* This result has been yerified by a mark. A gas-jet enclosed in a glass 
cbimney consuming 200 litres an hour produced a perturbing effect three times 
ii8 large. Lamps of this kind a£Eect instruments at a great distance. 
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extremely narrow and low, and, unless examined with high powers 
under good definition, the level interior appears to be devoid of any 
details which can be clearly distinguished. Schroter doubtfully 
glimpsed two or three little objects, apparently hills, near the 
centre, Madler some low mounds, and Neison a central crater and 
a few ridges. In the 'Astronomical Eegister' for July, 1883, I 
drew attention to the existence of two delicate but distinct parallel 
clefts on the floor, both of which, at 8^ 30™ on May 16 of that 
year, were see a to be associated with elongated depressions, nearly 
central, and the more easterly was traced beyond the wall on to 
the plain north of the formation. Schmidt shows nothing of 
either of these objects, but draws a large crater where the more 
westerly of the elongated depressions stands, and a row of four 
craters on the site of the other cleft. 

Between 6^ 45™ and 7*" 30™ on February 23 (one of the few 
tolerably favourable nights for lunar observation which we have 
had here for some time past), the clefts just mentioned with the 
two central depressions were well seen with a power of 340, and, 
in addition, a third, nearly parallel to them, lying further towards 
the east. Of these objects the most westerly (i) apparently origi- 
nates at a nearly central elongated oval depression and runs up to 
the north wall, the central cleft (2) was traced from the northern 
rim of the crater standing between Gay-Lussac and Gay-Lussac «, 
through a somewhat larger but similar depression, almost exactly 
central, up to the north wall, which I am almost certain it tra- 
verses, — at any rate its direction is continued beyond as a coarse 
«left which enters into a deep wide chasm, some miles in length. 
Issuing from the northern end of this it swerves slightly towards 
the west and runs up the eastern flanks of the great mountain 
mass connected with the north-western side of Gay-Lussac — this 
portion of it answering to Neison's rill e. Immediately outside 
the north-west corner of the border of Gay-Lussac stands a dark 
crater of considerable size, from which a short rill runs, connecting 
it with the chasm. The other cleft (3) on the floor is shallow and 
was difficult to trace. As just remarked, it runs nearly parallel 
to the others, but only extends over about two-thirds of the 
northern part of the enclosure. Schmidt shows a valley between 
low hills on the site, but this object has all the appearance of being 
A true cleft. 

The valley shown by Neison as extending from the eastern side 
of Gay-Lussac to a point near the end of one of the long branching 
arms of the Carpathians, marked ri in his map, also appears to me 
to be a somewhat coarse clef t- like furrow, and not a valley. I noted 
one conspicuous little crater upon it, at a point about two-thirds 
of its length from Gay-Lussac, and a deep circular pit at its 
eastern termination under the cliffs of the Carpathians. Erom the 
more easterly of two small craters, just beyond the eastern wall of 
Gay-Lussac, I detected a very delicate unrecorded cleft extending 
in an approximately straight course, making an angle of about 30^ 
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with 17, to the region north-east of Copernicus. It was held 
steadily with 340 and was traced through the innumerable low 
radiating ridges and humpy swellings which abound in this region 
as a dark line of extreme tenuity without indications anywhere of 
an illuminated flank. 

The serpentine cleft running south from the side of G«y- 
Lussac a up to the north glacis of Copernicus was an easy objects 
This was first recorded by Lieut. P. B. Molesworth, E.E., 1892, 
December 28, and from the drawing he forwarded to me it would 
almost appear to be a southerly extension of the central rill (2) 
mentioned above. 

At the western foot of the mountain mass connected with the 
north-western side of Gay-Lussac there is a long deep valley, not 
shown in the maps, and further towards the west, commencing at 
an isolated mountain, a rill (of which Neison only shows a short 
portion, ^), which, sweeping round the Gray-Lussac region in a bold 
curve, and passing between two conspicuous craters situated close 
to a projecting mountain spur of the Carpathians, ultimately join»- 
Molesworth's serpentine cleft at a point about midway between 
Gay-Lussac a and the north wall of Copernicus. There is no 
trace of this extension of ^ in the maps, nor of two other objects, 
suspiciously resembling clefts, which, originating under the west 
wall of Gay-Lussac a, curve round towards the mountain mass 
north-west of Gay-Lussac, the more westerly stopping at a bright 
isolated hill aligning with the two conspicuous craters just men- 
tioned. 

" A few miles due east of Gay Lussac a there is a dark oval spot^ 
apparently about five or six miles in greatest diameter, without 
any rim, though its borders are very sharply defined. 

Beaumont House, Shakespeare Road, T. GwTN Klgeb. 

Bedford, 1896, March 19. 



CORRESPONDENCE. 

To the Editors of * The Observatory! 

An Old Writer on the Light received by the Superior Planets, 

Gentlemen, — 

Probably not many of your readers have seen a little volume 
published by the Rev. P. Parsons in 1774, under the title "Astro- 
nomic Doubts, or an Enquiry into the nature of that supply of 
light and heat which the superior planets may be supposed to- 
enjoy." I may remark that the writer was also the author of several 
other works, particularly of one describing the monuments and 
painted glass in more than a hundred churches, most of them in 
East Kent *; but that of which I am speaking, written in the very^ 

* A large part of the impression of this was destroyed in a fire. 
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year in which Herschel's first recorded observation was made, 

was the only one touching upon astronomy. Although some of 

his ideas are not destitute of sagacity, the confusion of thought is 

so remarkable that it will perhaps entertaia your readers. After 

remarking on the unprofitableness of speculations on the possible 

differently constituted inhabitauts of Venus or Saturn to adapt 

their eyes and bodies to the greater and smaller supplies of solar 

light and heat which they receive in comparison with our own, he 

points out (what seems, indeed, to have occurred to few at that 

time) that the satellites of Jupiter and Saturn cannot in any way 

compensate those planets for their deficiency of sunlight, simply 

because they themselves, like their primaries, are so much further 

from its source that they can only reflect but a very feeble amount 

of light compared with that which our Moon does. Strangely 

enough, he mentions as an objection to this that those satellites 

come at times nearer to the Sun than the planets round which they 

circulate, and does not see that the proportionally smaller distances 

are so slight that this can make no real difference in the argument ; 

but he thinks it sufficient to reply that when they are thus nearer 

the Sun they are turning their unilluminated portions to their 

primaries. The habitability of the planets, however, is a point, he 

thinks, which cannot be given up ; so he proceeds to suggest a 

means by which the more distant ones may acquire what he considers 

to be the requisite amount of light. This he finds in their greater 

proximity to the fixed stars, which he supposes will more than 

make up to them for their greater distance from the Sun ! Of 

course in those days the actual distance of no fixed star was 

known even approximately, but it was known that the distance of 

even the nearest must exceed many times the dimensions of the 

solar system, so that the fact of Jupiter or Saturn coming nearer 

any of the fixed stars could not make any appreciable difference in 

the amount of light received. But even if not so, as he thinks 

the additional light comes from the multitude of stars in all 

<lirections,it is odd that he does not perceive that if Jupiter or Saturn 

approach some more nearly than we do, that very fact must take them 

further from others equally luminous. He falls, in fact, into the same 

confusion of thought spoken of above, when apparently thinking 

that the satellites of Jupiter and Saturn sometimes receive 

appreciably more sunlight than those planets themselves. Yet 

this does not arise from " ignorance, pure ignorance." The 

objection, he tells us, was before him, " that such is the immense 

dist-ance of the fixed stars, that the nearest approach towards them, 

within the compass of our planetary system, and indeed much 

beyond it, would make no difference in their size and lustre." 

But this idea only arises, he thinks, " from a strong affectation to 

elevate and surprise. Philosophers, not contented with that noble 

scene of power and magnificence which a rational view of the 

works of nature will afford us, affect to magnify appearances 

beyond aU reasonable extent, in order to raise our wonder, not 

TOL. XIX. 1* 



160 Correspondence. [No. 289. 

merely at the scene of Nature, but at their own abilities, which 
could frame such great calculations ; surely, however, such wonder 
must be offered with a foolish face of praise^ when it is made to 
jippear that this account, under a semblance of exalting the works 
of nature, only drives them headlong into absurdities/' By 
" absurdity " he seems to mean denying that nearer approach will 
increase apparent size, which of course no one supposes, only that 
it can do so in any appreciable degree when the proportional 
proximity to the whole distance is so small as to be almost 
infinitesimal. But the author fancies he has another string to his 
bow and fails to perceive that the sarae objection still applies. K 
the greater proximity of Jupiter and Saturn does not appreciably 
increase the apparent size of the fix«d stars, it must at least, he 
fancies, greatly increase the number of those visible to the naked 
eye, and so produce the desired effect of greater light in another way. 

Yours faithfully, 
Blackheath, 1896, Mar. 2. W. T. LynN. 



New Variable Orange Stars, 

Gentlemen, — 

I have to announce the variability of Birmingham 502, 
E.A. 19*^ 25"™ 28% D. +76° 19' (1890), in Draco, and of Espin- 
Birmingbam 264 a, E.A. 8*" 14"' 21% D. +3° 7' (1890), in Hydra. 
The former varies slowly, through perhaps a magnitude; the 
latter s variation is more. Their colours are, respectively, deep 
orange-red and deep reddish orange ; but the star in Hydra is now 
too faint to show any colour distinctly in. my telescope — a 4^-inch 
refractor. The Bonn magnitudes are 6-5 and 8*3 (respectively). 

It has often been pointed out that the magnitude of a deeply 
coloured star is more difficult to observe than that of others ; but 
when the comparisons are made under the same conditions the 
difficulty is much reduced, so that I have no hesitation in saying 
that the two above-mentioned stars are variable. Mr. P. S. Tendell, 
in No. 321 of the 'Astronomical Journal,' calls attention to the 
difficulty in a case, that of TJ Camelopardalis (Chandler's No. 1279), 
which is certainly very remarkable ; for he says that Dr. Hartwig 
made the star to be increasing in brightness at the same time as 
he, himself, made it stationary. 1 would point out, however, that 
though this is very curious, it is quite possible to reconcile the 
observations of the two observers by assuming that the change in 
brightness was only one-half as great as Hartwig made it, and 
that there is a difference of 0*9 magnitude between the standards 
of the two observers. On these suppositions, none of the obseiv 
vations so far as recorded in that article need be as much as 
^ magnitude from tlie truth ; and this would probably not be 
considered too large an error in the case of a deep orange star. 
The assumed difference between the two standards, viz. 0*9 mag- 
nitude, is a large one, but I do not know whether there are any 
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other observations to contradict such a supposition ; and it is 
certainly not an impossible difference. 

Yours faithfully, 

Sunderland, 1896, March ao. T. W. BaOKHOTTSE. 

Rotation of Venus. Naked-eye Views of Mercury. 

Spots on Saturn. 
Gbntlemen, — 

There are several points in the papers published under the 
above titles in No. 238 which induce me to make several remarks. 
First, I am reproached for giving the rotation period of Venus 
to the fourth decimal of a second. If you will look into No. 1592 
of the * English Mechanic ' you will find how I got this number. I 
said : " Computation gave an hourly advance (of the preceding end 
of the Mare Italicum) of i5°*o3o, which would correspond with a 
rotation period of 23** 57" 7''*5459.*' You see, that the given 
number is only the mathematical equivalent of the discovered rate 
of advance of the spots ; therefore 1 was obliged to give the exact 
number. That I did not pretend to have found the real rotation 
period to the fourth decimal of a second, is proved bv my remark 
^quoted by yourselves) that this number cannot differ from the 
real period by one second. 

Concerning Mr. Denning's letter on naked-eye views of Mercury, 

it will perhaps interest you to hear that this planet is an ecm/ 

Tiaked-^ye object from our island w henever he reaches his greatest 

^elongations. Sometimes he is so brilliant that soaie peoplet take 

^im for Venus ! That seems to depend on the transparency of our 

»r, which may, perhaps, account for the fact, too, that the Zodiacal 

^Xight is here so conspicuous a phenomenon. Very often it sur- 

J^asses the Milky Way 5, 8, and even 10 times in brightness ! 

The spots on Saturn — dark and bright ones — were seen by me 
"^ith the greatest certainty 8 or 9 times in the year 1894, as you 
""^viU learn from a paper of mine in one of the next numbers of the 
— ^stronom. Nach. Last year I sometimes siw that mottled aspect 
)f the belt which betrays the presence of spots, but owing to bad 
lir and, particularly, to the low declination, I was not able to dis- 
tinguish the single spots. Leo Bbenneb. 

Manora-Steruwart«, 
Lussinpiccolo (Istrien). 

[We are sorry that Herr Brenner should have taken our small 
Z^leasantry seriously as a " reproach." W^e are, however, certainly 
^Df opinion that it is ill-judged to publish a numerical result to the 
fourth place, when the observation on which it depends may be in 
^rror by a quantity corresponding to the unit place. Herr Bren- 
^:ier'8 remark on the Zodiacal Light comes opportunely, remem- 
T^ering the discussion at the E.A.S. Meeting reported in this 
dumber. —Eds.] 

p2 



162 Observatories. [No. 289. 

OBSEKVATORIES. 

The Tehees Obseevatory. — A notice in the 'Astrophysical 
Journal ' for March, which forms No. i of a contemplated series of 
Bulletins to be issued from this institution, gives in some detail 
the present state of tbiogs relative to the Yerkes Observatory. 

"The Yerkes Observatory was founded in 1892 through the 
munificence of Mr. Charles T. Yerkes, of Chicago. In that year, 
Mr. Alvan G. Clark undertook the construction of an object-glass 
of forty inches aperture for the principal telescope of the Obser- 
vatory, and Messrs. Warner and Swasey were given a contract for 
the equatorial mounting. The latter was completed in the follow- 
ing year, and exhibited by its makers at the Columbian Exposition. 
It is similar to the mounting of the 36-inch Lick telescope, but is 
heavier and more rigid, and many improvements have been intro- 
duced. An important feature, long ago suggested by Grubb and 
others, but apparently employed for the first time in this telescope, 
is a system of electric motors, by means of which the various 
motions, etc. are effected. The object-glass has recently been 
tested by Prof. James E. Keeler, who acted at the request of the 
Director as the ' expert agent ' called for by the contract. The 
definition was found to be equal to that of the Lick telescope, 
while the light-gathering power is considerably greater. 

"The attachments of the Yerkes telescope will include : — 

1. A position-micrometer by Warner and Swasey. 

2. A solar spectrograph for micrometrical and photographic 
investigations of the spectra of solar phenomena. 

3. A spectroheliogiaph for photographing the solar chromo- 
sphere, prominences, and faculae by monochromatic light. 

" 4. A stellar spectrograph for researches on the spectra and 
motions of stars, nebulae, comets, and planets. 

" 5. A photoheliograph of great focal length for photographing 
the direct solar image on a large scale. 

" The construction of the main building of the Observatory was 
begun in April 1895. After many delays it is now under roof, 
and will be completed in the summer of 1896. Its form is that of 
a Eoman cross, with three domes and a meridian room at the 
extremities. The principal axis of the building (about 330 feet 
long) lies east and west, with the dome for the 40-inch telescope at 
the western end. This dome, which will soon be erected by 
Messrs. Warner and Swasey, is 90 feet in diameter, allowing ample 
space for the tube o£ the great telescope, which, with its attach- 
ments, is about 75 feet long. The elevating- floor of the observing- 
room is 75 feet in diameter, and will be movable through a range 
of 22 feet by means of electric motors." 

The staff of the Observatory consists of : — G. E. Hale, Director, 
S. W. Burnham, E. E. Barnard ; and F. L. O. Wadsworth, T. J. J. 
See, and Kurt Laves, who will act as instructors, for the pro- 
gramme comprises instruction to students in connection with the 
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courses of the University of Chicago ; Q-. W. Eitchey, optician ; 
E. Kandler and W. Gaertner, mechanicians. These last-named 
gentlemen have place in the organization, because a special feature 
of the institution is to be the well-equipped workshops, where it is 
proposed to do the optical work and make the instruments 
necessary for the Observatory. 

The Observatory is situated about a mile from the town of 
"Williams Bay, near Lake Geneva, Wisconsin, an ideal rural region, 
where it is thought the conditions will be favourable for the most 
• delicate investigations in all branches of astronomy and astro- 
physics. We believe that the opening ceremony will take place 
in the course of the forthcoming summer or autumn, and it is 
possible, therefore, that some European astronomers, who may be 
coming home through America after observing the Solar Eclipse, 
may be present. 



PUBLICATIONS. 

AusTRALiAif Longitudes. — We have lately received a reprint 
of a paper read by Mr. Pietro Baracchi, the recently appointed 
Director of the Melbourne Observatory, before the Australasian 
Association for the Advancement of Science, on " the Most Pro- 
bable Value and Error of Australian Longitudes, including that 
of the boundary lines of South Australia with Victoria and New 
South "Wales." This is of considerable interest for several reasons, 
not the least being that the comparisons of different determined 
values of the same arcs point out the magnitude of errors to be 
expected in longitude determinations, and Mr. Baracchi, who has 
had considerable practical experience in this kind of work, points 
out reasons which may lead to such errors, and are therefore to be 
guarded against. The first part of the paper is a discussion of the 
values of the longitude of Madras, giving the results and circum- 
stances of each arc which go to make up the two chains joining 
Madras and Greenwich. We indicated the course of these chains 
in a brief historical note in our number of last September. Mr. 
Baracchi has modified the results there given by including Dr. GilFs 
determinations at Aden and the arc Kurrachee— Madras determined 
by officers of the Indian Survey, and thus finds results for the 
longitude of Madras : — 

5** 20™ 59"*275Hh o'i39 ^*^ Suez — Aden — Bombay. 
5 2o 59' 430 vid Ispahan — Kurrachee. 

Next follows the description of the arcs connecting Madras 
with the Australian Observatories, the details of which we need 
not repeat here ; but there is an interesting page giving the longi- 
tude of Sydney, determined by method of moon-culminations and 
by lunar occultations, side by side with the telegraphic deter- 
minations* I!be accordance of these figures is rather remarkable. 
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It must be noted, however, that the longitudes by lunar observa- 
tions are each the mean of several determinations made at various 
places, from which the result for Sydney is deduced by appljring 
adopted values of differences of longitude. 

Longitude of Sydney by culminations lo^ 4" 4g*'i6 E. 

occultations 10 4 50*32 E. 



»i II 



And giving weights to these determnations : 

Longitude of Sydney by absolute methods 10'' 4™ 49*'93±o'58i. 

telegraphic method 10 4 49 39±o"i82. 



99 t9 



The latter part of the paper is taken up by a discussion of the 
accuracy of the boundary-lines laid down between South Australia 
and the adjacent colonies of Victoria and New South Wales, which 
is defined as the 141 at meridian east of Greenwich. The boundary- 
line between South Australia and Victoria was laid down by 
triangulation methods depending on the longitude of the Para- 
matta Observatory. The boundary-line between South Australia 
and New South Wales depends on the determination of the longi- 
tude of a point near the 141st meridian, which passes between 
Sydney and Melbourne, the arcs being measured which connect 
this point with both those observatories. This determination 
was made by Mr, (now Sir Charles) Todd in 1 868, and the result 
was received with some confidence, as the whole arc Sydney — 
Melbourne was measured directly, and the circuit error cam^ out 
as o**i4. Mr. Baracchi now finds that Mr. Todd's arcs do not 
agree with the value Sydney— Melbourne found in the earlier part 
of his paper, but show a discordance of o"-55, and hence that the 
adopted boundaries between these colonies differ considerably from 
that defined by legal enactment. 

Mr, Baracchi has written his paper in an evidently judicial 
spirit. He indicates weak links in the chain to show that the 
longitude of the Australian observatories, measured from Green- 
wich, can hardly be said to be known within a second of time. 
With the following passage, in which he points out that the 
accuracy of a longitude determination is not to be measured by its 
mathematical probable error, we are certainly disposed to agree : — 

" The theoretical errors attached to the longitudes of Adelaide, 
Melbourne, and Sydney, found above, are respectively 430*157 sec., 
+ 0*158 sec, and +0*182 sec. It has already been stated that 
these errors represent only that part of the probable uncertainty 
due to the disagreement of separate results of the same measure 
derived from each night's work, when compared with their mean 
value. It would appear then that the really and purely accidental 
errors incurred in each single night of the period upon which 
a longitude result depends are fairly measured by the theoretical 
errors ; or, if this measure is not quite satisfactory, is at least the 
best that can be obtained. But there may be involved systematic 
eriors common to all the nights of that period, some of which are 
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beyond the reach of investigation, and others that might possibly 
be discovered only by delicate aad continued experiments in fixed 
institutions, but not in the temporarily arranged longitude obser- 
vatories. 

" Altered personal equations at each new place of observation, 
instrumental cbanges, flexure, physical peculiarities of the localities, 
and many other known and unknown causes may bring in sys- 
tematic errors not easily discovered. The theoretical error has no 
concern in these matters, and gives no help. It is when new 
instruments and new observers are employed in different years, so 
as to make the redeterminations entirely independent, that the 
existence of these systematic errors is revealed, if the results do 
not agree. But even then it is difficult, if not sometimes impossible, 
to locate them. There are, besides, inaccuracies, the causes of 
which are traceable, such as unsteadiness of stations, imperfect 
adjustment of electric instruments, changeable strength of circuits, 
level imperfections, unfavourable conditions such as having to 
carry time-pieces to a distance, and others ; but their effect can 
only be made evident by new measurements. 

"Every determination of differential longitude, however short 
the interval may be, is weakened by at least some of the causes 
here enumerated.*' 

Historical and Future Eclipses. By the Eev. S. J. Johnson, 
M. A., F.R.A.S. (London : James Parker and Co.) — Mr. Johnson's 
well-known little book * EcUpses Past and Future ' appeared in 
1874. In 1889 he brought out a second little work, * Eclipses and 
Transits in Future Tears,' which gave a list of the more important 
Solar Eclipses and of the Transits of Mercury and Venus visible in 
this country up to the year 2498, lunar eclipses being given up to 
the year 2000. The present volume is a combination of the two. 
The interesting account of the eclipses ot antiquity and of the 
middle ages is practically reprinted from ' Eclipses Past and 
Future ' ; there are, however, a few alterations and additioils, and 
the work is brought up to date by some description of recent 
eclipses, including that of April 1893. With reference to future 
eclipses, we regard the new work as decidedly inferior to its pre- 
decessor. The former gave most useful and interesting particulars 
of the more important European eclipses of the next half-century, 
which are greatly abbreviated and in some cases entirely omitted 
in the present volume. We are quite at a loss to understand 
why, in a work published in 1896, the catalogue of future eclipses 
should commence with the year 1902, especially as there are four 
important solar eclipses in the interim (those of 1896, 1898, 1900, 
1 901). The first three of these are casually mentioned in a paren- 
thesis, but without any details, and all reference is omitted to the 
lunar eclipses of the period. It certainly seems singular that, as 
these eclipses draw nearer, particulars concerning them should 
grow more meagre. 
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Frora 1902 onwnrd the work is practically a reprint of * Eclipses 
and Transits in Future Years/ The latter work contained 
diagrams of eclipses visible in England up to 1949; these are 
repeated here, with the addition of some picturesque embellish- 
ments intended to readily distinguish solar from lunar eclipses ; 
they have been considerably extended, all lunar eclipses being 
illustrated up to 2000, and the more important solar ones up to 
2491. 

It is pointed out that there vnW be seven eclipses (the highest 
possible number) in each of the years 191 7, 1935. This has not 
happened since 1805. 

We notice a singular erratum on page 87, Eeferring to 
Oppolzer's * Canon der Finsternisse,' the author says : '* This gives 
all solar and lunar eclipses, except solar ones in the southern hemi- 
sphere^ from B.C. 1207 to A.D. 2 161." It is scarcely necessary to 
point out that the ' Canon ' contains all solar eclipses visible from 
any point of the Earth. The diagrams, however, do not include 
those echpses whose central lines lie wholly to the south of 
latitude 30° South. 

' Eclipses Past and Future ' contained also " Hints for observing 
the heavens," being an account of the principal facts known con- 
cerning the Sun, Moon, and planets, and details concerning the 
more remarkable double stars and other objects of interest in the 
constellations. This is repeated without material alteration, and 
is likely to be of great utility to the possessors of small instru- 
ments. Many of the facts and observations here collected are of 
great interest, but in a few instances some rather trivial matters 
have been inserted which we think might well have been omitted. 
We may refer in particular to the rules connecting the weather 
with the changes of the Moon which are given on page 124. 

The work as a whole, however, is a distinctly interesting and 
valuable one, and we recommend those of our readers who do not 
possess the older edition to obtain a copy of it. A. C. D. C. 



Dbesden (d'Engelhardt Observatory) Astronomical Obser- 
vations, Part III. — It has been remarked of the amateur astrono- 
mer that as soon as he has mounted his large telescope he has dis- 
mounted from his hobby. There may be some truth in this, for it 
is not difficult to name instances of men who have enjoyed making 
a big telescope rather than doing work with it, but the aphorism 
certainly does not apply to the Baron d'Engelhardt of Dresden. 
In 1879 he built a large observatory, having previously occupied a 
smaller one, and installed therein a 12-inch equatorial by Gnibb, 
with a Repsold micrometer and other accessories of a well-equipped 
observatory. Since that time he has used this instrument to 
some purpose, and the third volume of his observations published 
last year (^e regret that it has lain on our table so long) is now 
before us. 
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Baron d'Eugelhardt's observations have chiefly been micrometer 
measures of stars, whose annual proper motion is o"'£ or less, for 
determination of such proper motion. In the second volume the 
measures of 829 stars from Bradley's Catalogue were published. 
This third part gives the results of the re-observation of some 55 
of these stars and also of many stars from the list given by 
Dr. Oscar Stumpe in Ast. Nach. no. 2999-3000, which were used 
in his research on the proper motion oF stellar systems. 

We have mentioned these observations first, although they 
come last in the book, as this seems to be the work to which 
Baron d'Engelhardt has chiefly devoted himself ; but a large 
part of the volume is occupied by the results of micrometer 
measures of the positions of nebulte and -stellar clusters, with a 
catalogue deduced from the observations given not only in this 
part but also in Parts I. and II. of the publications of this obser- 
vatory. The catalogue comprises the positions of nearly 300 of 
these objects for epoch 1885 with precessions, the corresponding 
numbers in the New Greneral Catalogue being added, and also the 
number of nights of observation, and a reference to the star place 
on which the catalogue place of the nebula depends. These are 
two magnificent pieces of work of which any observatory might 
be proud, but, besides, there are collected in this volume records 
of many observations of a more occasional character : the occulta- 
tion of Jupiter and his two satellites by the Moon on 1889, 
August 7 ; the Transit of Mercury, 1891 May 9 ; observations of 
position of Nova Aurigse, and also of many comets, from Barnard's 
Comet of 1888 to Comet 1894 II. (Grale). The results of all 
these have been published in ' Astronomische Nachrichten' at 
various dates. The whole of these observations are given in a 
delightfully clear and intelligible manner, the printing is excellent 
and the binding is worthy of its contents. 



NOTES. 

Comet Notes. — Faye's Comet was under observation with the 
26-inch refractor of the U.S. Naval Observatory, Washington, up 
to Jan. 15 last. On the latter day it was described as very 
distinct with decided central condensation, its diameter being 30". 

Perrine's first comet was fairly conspicuous up to the end of 
IPebruary, and numerous observations are reported. Ast. Nach. 
3339 gives an account of a naked-eye observation of this comet 
made in South Africa on Dec. 21, the observer being unaware of 
itfl previous discovery. It was seen almost immediately after 
«unset, and had a tail ^ in length. • 

The comet should be still visible in April, though- somewhat 
faint; The following ephemeris is for Berlin midnight : — 
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[No. 239. 





R.A. 




N. Dec. 




B.A. 


N.Dec. 




h m 


8 


i 




h m 8 


i 


Mar. 24 


19 41 


3 


8 36 


Apr. 25 


19 8 58 


17 32 


Apr. I . . . . 


19 36 





10 53 


May 3 . . . . 


18 55 49 


19 30 


9. . . . 


19 29 


3 


13 10 


II ... . 


18 40 50 


21 II 


17 


19 20 


4 


15 24 


19. . . . 


18 24 26 


22 32 



Comet Pemne-Lamp was very conspicuous early in March, and 
numerous observations are reported. The following elements are 
by Dr. Lamp from a large number of observations, ranging from 
Peb. 15-22 : — 

1=1896 Jan. 3179848 Berlin M.T. 

w 358" 20'] 

Stt 208 53 1 1896-0. 

* 155 47 . 

log q 9*76874 

Almost identical elements have been deduced by Dr. Chandler 
(Ast. Journ. 367). 

The following ephemeris is for Berlin midnight : — 

B.A N. Dec. R.A. N. Dec. 

h m 8 

. 4 19 25 



Apr, 



3. 

9- 

15- 
21. 



o 

42 
41 



5 
II 



Apr. 27. . 

May 3 . . 

9.. 



R.A. 
h m 8 

4 53 59 

5 o 52 
5 7 23 



O i 

39 29 

39 8 
38 52 



.. 4 29 45 

• • 4 38 39 40 28 

• • 4 46 39 39 55 

On May 9 the brightness is ^^ of that at discovery. 

Numerous photographs of both the above comets were obtained 
at Prag;ue in February. The first showed a stellar nucleus of 
about the loth magnitude and a tail some 2° in length. The 
second comet appeared on Feb. 1 5 ou the same plate as the first. 
On Feb. 22 a conspicuous tail 2^° long was shown, divided in the 
middle by a dark streak. The northern half was the brighter. 
The nucleus was well defined, of the 7th or 8th magnitude. 
(Ast. Kach. 3340.) 

It appears that the Kiel telegram announcing the rediscovery 
of Perrine*8 first comet was erroneously transmitted to Mount 
Hamilton. It was hence concluded that the object observed was 
new, and the mistake led to the discovery of the new comet — 
'certainly a most singular and fortunate coincidence. 

The following is a continuation of the search ephemeris for 
Comet 1889 V. (Brooks):— 





R.A 


S. Dec. 




B.A. 


S. Dee. 




h m 


1 




h m 


1 


Apr. 2 . . . . 


20 40 


24 9 


Apr. 26 ... . 


21 19 


22 12 


10 . . .. 


20 54 


23 31 


May 4 . . . 


21 31 


21 33 


lo • • . • 


21 6 


22 52 




A.C. 


B.C. 
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MrNOR Planet Notes. — M. Coniel inTestigates, in the ' Bulletin 
Astronomique ' for Eebruary, the elements of No. 391. As the 
orbit of this planet is of exceptional interest, making the closest 
approach to the Earth of any of the group, we give the elements 
in full : — 

Epoch 1894 Dec. 20*5 Paris M.T. Equinox 1894-0. 



M . . .. 


35° 58'-9 


TT . • • . 


357° 46'-3 


(^ • • . • 


17 58-0 


^Q • . . • 


212 35-9 


fi .... 


ioo3"'9i6 


• 
* .... 


23 3'o 



The opposition of 1894 was near the perihelion of the planet, 
and it was of the loth magnitude. In the present opposition it 
is only of about the 15 th. 

Mr. Gr. W. Hill gives in Ast. Journ., No. ^6%^ an investigation 
of the orbit of Ceres from the observations of ten oppositions 
ranging from 1802 to 1890. The perturbations by Jupiter are 
completely investigated as far as the first order of small quantities, 
and the secular perturbations by Saturn and Mars are applied. 
He deduces the following elements : — 

Epoch 1850 Jan. o**o Greenwich M.T. 

1^=309° 30' 32"-4 

7r = T48 28 32-5 +io6''-6658< 

ft= 80 48 5 '6 — 4 '9064 t 

i== 10 37 6 '2 — o* 5676 t 

e= 0-07844855 — 0-0000033347 < 

^= 770718276 

loga= 0*4420738 

On comparing the observed places with those deduced from 
this orbit some rather large residuals appear. The method, 
however, does not profess to be an absolutely rigorous one. 

A. C. D. C. 

The Effect of Babometbb Pbbssueb on the Eate of k 
Clock. — M. Tisserand has been making some researches on this 
subject, using as data the rates shown by the normal mean-time 
clock of the Paris Observatory. The tables in his paper, which is 
printed in the 'Comptes Eendus'for March 11, make it rather 
too long to reproduce in full here, but the following details may 
be found of interest. 

This clock is set up in a cellar at a depth of 27", where its 
temperature remains practically invariable throughout the year; 
the variation is not morie than o°'02 C. Although the clock-case is 
hermetically sealed, its interior is evidently susceptible to the same 
variation of barometer pressure as the external air, as will be seen 
from the investigation now described. M. Tisserand's first table 
gives the daily clock-rate for certain periods between 1894 August 
and 1895 January, determined from star observations. These 
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daily rates, which vary from 4-o*'23 to — o"'i6, are at first sight 
reiaarkable only for their capriciousness, a rate of H-o^'ip being 
followed by one of — o^'oi and that by +o*'2o, which are the 
observed clock-rates in October and November. But when side 
by side with the rate is given the mean barometer pressure during 
the periods to which they correspond, the summation of the 
barometer pressure being effected graphically from the sheets of 
the recording barograph,^ a reason for this irregularity is at once 
apparent. In a table the clock-rates are collected in order of 
ascending barometer readings. To the lowest barometer reading, 
740'"'", the rate corresponding is — o**i6, and to the highest, 766"°", 
the rate is +o'*2i. The other rates and pressures lie quite 
uniformly between these extremes, so that the rate may be repre- 
sented by the formula 

o«-oi9 + o'-oT46(w-753""), 

where cr is the mean barometer reading during the period covered 
by the rate. Comparison of the actually determined rates with 
this formula give residuals in no case larger than o"'02. M. Tisse- 
rand points out, strangely enough, that if the coefficient of the 
variable term were determined theoretically from consideration of 
the variation' of pressure of air upon the pendulum, the resistance 
and friction of the air, <&c., the value found theoretically would be 
identically that found from experiment as above, o''*oi46. 

M. Tisserand has then gone on to examine how well the clock 
correction at any epoch could be represented by a formula — 

Cp—a'\-h{t—T)-^c{t'-Tf -ica^pdt, 

where Cjp is the clock error at time t, t is the mean epoch of the 

observations above men tioned, J pc?^ is the barometer at the time <, 

and a, 6, c, a are unknown, which are found by comparing this 
formula with values of Qp determined on each of 43 days ; and 
ttus forming equations, the solution of these gives as the value 
for a the coefficient of the barometer correction o'*oi4o, which, 
we are told in a footnote, is the exact value used by M. Bakhuyzen, 
Director of the Ley den Observatory, to compute the correction 
to his mercurial pendulum. 6 is found to be 4-o"*o6i6 and 
c= — 0**000161. A final table compares the clock errors deter- 
mined on 43 days from observation with the error as computed by 
the above formula, first using the complete formula, including the 
term depending on the barometer, and then with the term omitted. 
The comparison shows that the first hypothesis is very much more 
in accord with the facts ; the accordance is indeed remarkable. 
It appears that at any time during the 143 days covered by the 
observations the clock error could have been computed by this 
formula, with the barometer reading as datum, and never been in 
error by more than o"*3 ; and, in fact, for a period of six weeks in 
. November and December the computed dock error would have 
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agreed ^dth the observed within about one-tenth of a second, 
except on one occasion, when it may very well be that the 
observation is at fault. 

The Fifth Satellite of Jupiteb. — " On account of the oppo- 
sition of Jupiter in 1894 falling in the bad season for observation 
at Mount Hamilton — and that season being an especially bad 
one — a few measures only of the Fifth Satellite were obtained. 
In but one instance was it possible to cover the elongation-time." 

This is the opening paragraph of the article in Ast. Journ., 
No. 367, in which Prof. Barnard gives his observations of the 
satellite in the year 1894. He managed to make observations, 
although with difficulty, on 8 nights between Oct. 8 and Dec. 3, 
the observations consisting of measures of distances made with the 
filar micrometer in the direction parallel to Jupiter's belts. It 
may be remembered that Dr. Marthas ephemeris of this sateUite, 
published in ' Monthly Notices,' vol. Iv. p. 533 — part of whch we have 
used in 2^}ie Companion for this year — is based on Prof. Barnard's 
observations in 1893, as Dr. Marth considered that these 1894 
observations, of which he had an advance copy, left the correction 
tathe ephemeris rather uncertain. Prof. Barnard points out that 
his observations show the elongation on 1894 Dec. 3 to have 
happened a little over a minute of time later than was given by 
Dr. Marth, so that possibly the ephemeris may be about one minute 
too early. It would seem, however, that the adopted period, 
11^ 57"* 22'*6o, will represent the motion of the satellite with 
sufficient closeness to find it for some years to come. Dr. Marth's 
apparent elongation-distance on 1894 Dec. 3 was 59"'4i, with 
which Prof. Barnard's observation, 5 9"' 50, closely agrees. 



Habvaed College Circular, No. 6 : New Variable Stars. — 
An examination of the Henry Draper Memorial photographs of 
stellar spectra by Mrs. Fleming has led to the discovery of fourteen 
new variable stars of long period, in addition to those previously 
announced. The spectrum of the fifth star in the following list is 
of the fourth type. All of the others have spectra of the third 
type, having also the hydrogen lines bright, and it was this pecu- 
harity which led to their discovery. The variability has been 
shown by comparison of a large number of photographs, and the 
variation has been confirmed in each case by Prof. E. C. Pickering. 
The following table gives the catalogue designation of the star, the 
approximate right ascension and declination for 1900, the photo- 
graphic magnitude, when brightest and faintest as derived from 
these plates, and the period as obtained from the material now 
available. It is needless to caution astronomers that these elements 
cannot safely be used to predict future maxima with accuracy. 
They generally represent the photographic magnitudes during the 
last eight years, with an average deviation of one- or two-tentha 
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of a unit. As, however, the periods and light curves in manr. 
cases change, the true lavi^ can be determiDed only from long series 
of observatioDs. The date of the next maximum, as indicated by 
the formula, is given in the final column. 



Designation. 


R.A. 

19C0. 


Dee. 
1900. 


Magn. 


Period. 


Maximum. 


Br. 


Ft. 


B.D. -39° i6 .. 
A.G.C.6135 


h in 

3'6 

5 15-6 

7 1*5 
12 57-6 

'4 59*3 

18 21*4 

19 81 
19 87 

19 395 

20 21*8 

20 47'2 
22 19*9 
22 19*9 

n 47*1 


1 

-39 47 

-33 48 

+ 9 I 

+ 5 43 
—71 40 

-33 a3 

— 19 2 

-18 59 
-72 I 
-28 35 

-63 5 
-38 4 

-48 57 

— 16 25 


8-9 
7-6 
10-3 
8-8 
90 
8-2 

97 

9*9 
7-6 

/ 4 
9-6 

8-6 

7'i 
8-2 


<I2I 

II-3 

037 

97 

<:ir4 

123 

ii-i 

<:i3-3 

I2'I 

8-4 

<ri2-3 

iro 

12*3 

93 


days. 

^95 
225 

364 
316 

»43 
400 


1896. 
May 25. 
June 23. 
Sept. 11. 

July 2. 

Aug. 29. 

May 10. 


B.D. +5° 2708.. 


B.D.-33° 13234 
B.D.-i9° 5347 




A.a.O. 28038 


B.D. -38*^ 15044 


B.D. -16° 6379 



Mb. Lynn sends us the following with reference to his letter 
on Herschel's observation of Saturn's Eing, which appeared iu our 
last number: — Mr. Denuijig writes to me to point out that the 
word "list" used twice by W. Herschel in speaking of the division 
in Saturn's ring (Phil. Trans. 1792, p. 3 and 10) is not a misprint, 
as it originally meant a strip or border, though now the usual 
sense is a catalogue, derived from the other, as a list of names 
would be written on a strip of some material. What led me at 
first to think it a misprint was that in his earliest paper in the 
Phil. Trans, for 1790, Herschel uses no such expression; but 
after denying that the ring was subdivided by many such lines, 
" as has been represeuted in divers treatises of astronomy,'' he 
affirms that "there is one single, dark, considerably broad line, 
belt, or zone, upon the ring." But in the Phil. Trans, for 1792, 
whilst he usually calls it a dark or black division, he twice (as I 
said before) applies to it the term " black list." Halliwell, I may 
remark, quotes from TopselFs 'Historie of Serpents' (1608) a 
passage in which this word is used in almost the same way in 
which Herschel uses it, but which is surelj now obsolete. Topsell 
speaks of a kind of worms '* having a black list or line running 
along their backs." 

TEMPEEATrEB A^TD Suw-SP0T3. — In some papers to the Socie'te 
Astronomique de France, M. Flammarion is giving the annual 
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temperature for twenty years at several of the principal cities of 
the world. He has been tempted to compare these temperatures 
for Paris with the sun-spot variation, ahhough he, as might be 
expected, does not draw any conclusion from the comparison, 
because he is quite aware that while the temperatures of some 
cities follow those of Paris, others are equally opposed. But the 
curve of temperatures for Paris is certainly much like the corre- 
sponding sun-spot curve, as shown in a diagram in the current 
* Bulletin ' of the Societe Astrouomique. 



The Asteonomical and Physical Soctbtt op Toeonto. — The 
volume of Transactions of this Society recently to hand contains 
a miscellaneous collection of articles on astronomy of rather 
unequal value. The meetings of this Society appear to take place 
fortnightly throughout the year, summer included ; and at each 
meeting, after short reports of the observations made by members 
since the last meeting of such things as meteors, planetary mark- 
ings, and so forth, a prepared paper on some astronomical or 
kindred subject is read. Some of the subjects lectured upon in 
1895 were: the spectra of the nebulaB, a very able paper by 
Mr. A. P. Miller ; Celestial Photography, an interesting history by 
Mr. Gr. E. Lumsden ; Saturn and the Nebular Hypothesis, a 
discourse by Mr. J. Phillips, in which he demolished Laplace's theory 
to his own complete satisfaction. There was another paper entitled 
" Historical Sketch of the Greenwich Nautical Almanac," which 
we read with a little disappointment. The few facts given are not 
new to us, though perhaps they may be to the Canadian Society ; 
the author approached his subject in a somewhat comic vein, 
and suggested that the staff of the Nautical Almanac Office would 
form good material for character for the novelist. We commend 
this fancy to Dr. Downing. There was also among matters laid 
before the Society some notes by Mr. T. S. H. Shearmen, who 
claims to have discovered the principle of the Oblique Cassegrain, 
and also convinced himself of its possibility by experiments in 
the year 1878. Naturally there is given in the volume full reports 
relating to the Unification of Time, which is so much identified 
with Canada. This Society appears to be in a healthy and strong 
condition ; we wish it continued success. 



"We should like to call attention to an article in * Knowledge ' 
for the current month on the Spectrum of Helium, by Mr. E. W". 
Maunder. Written in this author's usual complete and lucid 
style, the essay will be found invaluable to any one who wishes 
to learn the history of this element, which has lately aroused such 
interest. Any attempt to make a resume of this would do it 
injustice, but the paper itself is within easy reach. 
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Miss Catherine Bruce has presented the sum of one thousand 
dollars to the University of Chicago for the purpose of providing 
pictures for the ' Astrophysical Journal/ It may be remembered 
that the spectroscope lately constructed for the Newall Telescope 
ac Cambridge is the gift of Miss Bruce, and that she has helped 
Astronomy by many such benefactions, both in America and 
England. 

Dr. E. Lamp discusses, in the * Astronomische Nachrichten,' 
No. 3343, the observations made at Kiel, in the Prime Vertical, 
for variations of latitude. The series extends from 1892 Aug. 15 
to 1894 Jan. 14. He gives diagrams comparing the curves at 
Kiel and at Pulkova from observations during the same period. 

Mb. Habold Jacobt, in the January issue of ' Popular Astro- 
nomy,' gives a short description and historical account of the Cape 
of Good Hope Observatory. He illustrates his article with photo- 
graphs of the heliometer house, the heliometer, the main building, 
and a view at the entrance. 

According to the London * Standard ' of March 30, the steamer 
* Norse King ' struck on a rock off the island of Zante and is 
seriously injured. The Eclipse party may congratulate themselves 
that she did not wait for the Norwegian voyage to have this 
mishap. 

* CiEL BT Tbbrb ' is responsible for the information that the 
discs, for the objective of the huge 60 metres telescope intended 
to be ready for the Paris Exhibition of 1900, have been success- 
fully cast, and that each b insured for 1 00,000 francs. 

Ebom the same Journal we learn that at Paruschowitz, in Silesia, 
a boring of the Earth's crust to a depth of 2004 metres has been 
made. The total cost has been 94,000 francs. Thermometer 
readings show a very irregular increase with the depth. The mean 
is I degree for 34*14 metres. 

Dr. Julius Bauschingkr, Chief Assistant to Dr. Seeliger at 
the Munich Observatory, has been appointed to succeed the late 
Dr. Tietjen as Director of the Berlin ' Astronomischen Jahrbuch.' 

We hear that M. Aristide Coumbary, the Director of the 
Imperial Meteorological and Seisnaplogical Observatory at Con- 
stantinople, is dead. M. Salih Zeky is appointed his successor. 



From an Oxford Notb-Book. 

"Whbn a great man speaks deliberately on a great subject it is 
worth while to listen. Dr. Gr. "W. Hill delivered on 1895 I^ecem- 
ber 27 his Presidential Address before the American Mathematical 
Society, and styled it "Eemarks on the Progress of Celestial 
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Mechanics since the middle of the Century." The reprint (which 
should be secured at once by every astronomical library ; for such 
chances are easily lost) occu])ies twelve pages of about this size. 
After remarking that " a thoroughly satisfactory history of our 
subject is yet to be written; we have only either slight sketches of 
the whole, or elaborate treatments of special divisions of the 
science and none of them coming down to recent times/' Dr. Hill 
proceeds to " touch very lightly the more important steps made 
since the middle of the century " : and he considers especially the 
work of Delaunay, Gylden, and Poincare. 



The portions of the address which I found most interesting were 
Dr. Hill's remarks about Gylden's work,, which has always been 
something of a mystery to those 'who, like myself, have not time 
to follow it with any close attention. One of Gylden's disciples, 
whom we had the good fortune to see at Greenwich some years ago, 
was enthusiastic about his work, and was kind enough to write 
an account of its general scope for this magazine*. The following 
paragraphs from Dr. Hill's address are of course taken from their 
context, and this may not be quite a fair proceeding ; but, after 
all, these are only notes, and those interested can see the whole 
criticism with very little trouble in the ' Bulletin of the American 
Mathematical Society,' 2nd series, vol. ii. no. 5, pp. 123-136. I 
quote merely the passages which riveted my attention ; and I have 
ventured to italicize one sentence which seems to me to explain 
the mystery above mentioned. 

0^ 

" The employment of the orbit longitude as independent variable 
throughout all the integrations necessitates a mass of very intricate 
transformations of terms from one shape into another. Also the 
integrations which bear on * elementary terms ' must be kept 
distinct from those which bear on non-elementary terms. A 
degree of complexity is thus imparted to the subject, which makes 
it difficult to see when one has really gathered up all- the warp 
and woof of it. Professor GyldSn has nowhere removed the scaffold- 
ing from the front of his building, and allowed us to see what archi- 
tectural beauty it may jpossess ; it is necessary to compare a large 
number of equations, scattered through the volume, before one can 
opine how the author means to proceed. 

" The advantages claimed for the method are that it prevents the 
time from appearing outside the trigonometrical functions, and 
that it escapes all criticism on the score of convergence. The first 
is readily conceded, but many simpler methods possessing this 
advantage are already elaborated, and it is not so clear that the 
second ought to be granted. No completely worked out example 

* See * Observatory,* vol. xii. p. 399. 
VOL. XIX. Q 
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>f the application of this method has ever yet been published. 
The great labour involved will naturally deter investigators from 
employing it.'* 

In the report of the Sydney Observatory to the E. A. S. Council 
(M. N. Ivi. p. 245) the photographic difference between one night 
and another is stated in a striking manner as follows : — " Photo- 
graphic star discs are enlarged by this motion in the atmosphere ; 
frequently they were three times as large in diameter as 
they ought to be. The light was therefore distributed over 
nine times the surface and took nine times as long to photo- 
graph ; so that a star of the nth magnitude, which on a 
good night is photographed in one minute, would take nine 
minutes ; and practically it is found that satisfactory photo- 
graphs of stars cannot be obtained upon nights of such bad 
definition." The general idea herein contained is not new, and 
the numerical estimate must not be examined in too exacting a 
manner ; but, as remarked above, there is something striking in 
the manner of stating this photographic difficulty. There is 
certainly room for a somewhat extended research on atmospheric 
tremor from a photographic point of view ; and the worst of it is 
that those who have the heavy work of the Astrographic Chart on 
hand must perforce resist the temptation to turn aside after 
enquiries of this kind. It is for them that the results are most 
important, and it is to them that such questions are most vividly 
presented ; but anything more than a tentative solution must be 
deferred, on their part at least, until they have broken the back of 
the task undertaken in 1887. Fortunately, however, there are 
others ready to take up these interesting questions. "We shall, for 
instance, await anxiously the results of the enquiry sketched by 
Mr. H. F. Newall incidentally to his most interesting paper read 
to the B*. A. S. at the January meeting. He has been examining 
photographs of star-trails, and thus studying the detailed move- 
ments of the images — not the integrated effect studied by Mr. H. 
C. Eussell in the star disc. Some quantitative results will have 
an important bearing not only upon photographs, but upon all 
astronomical observations of precision. 

A SBNTBNOB in the same report, almost immediately following, 
suggests the question — Is it too late to get rid of the barbarous 
term Zone Time ? The word Zone is used in a sense which is not 
only quite inconsistent with its real meaning, but may very easily 
lead to serious confusion. The regions adopting the same time are 
Lunes not Zones : Luiie Time is the best term that occurs to me, 
though the suggestion of something to do with the Moon is unfor- 
tunate. But even a new word would be better than the word 
zone, which is always used in connection with latitude, not longi- 
tude ; and should refer at least to a band going all round the earth 
— not one extending only halfway. It is too early perhaps to 
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hope for the use of Universal Time, and subdivisions will there- 
fore be with us for some time ; but, if it is not too4ate, it seems 
worth while to make souie effort to obliterate the term Zone Time, 
which will only discredit us all with posterity when they dig up 
our literature and find how little we cared about using words 
properly. 



I HAVE just had the pleasure of seeing Mr. Percival Lowell at 
Oxford. He has been to Algiers in search of a climate, but with- 
out success. His personal conviction is that the advantages of 
increased aperture in a telescope are of the second order of small 
quantities compared with the advantages of improved climate ; and 
being a man for whom conviction and action are causally con- 
nected, he is looking out for the best climate he can get. Not- 
withstanding he is at present very well satisfied with his position 
at Flagstaff, Arizona ; and his account of the conditions there is 
certainly enough to fill one with envy. Mr. Lowell very kindly 
gave me his book on Mars, and to my great surprise I read it 
right through, every word of it ; and I will risk all the horrible 
suspicions of bribery and cordially advise others to get the book 
and begin about the second chapter. They will, I feel sure, soon 
feel the fescination of the story told ; and will find it an easy 
matter to read the book through with attention ; and, if I may 
judge by my own experience, will feel at the conclusion sensibly 
less sceptical (or shall we say agnostic ?) as to the Mai*tian canals 
and their character. The plot of the story is somewhat as follows 
(though it is rather cruel to Eontgenize such a living picture of 
life on Mars): — The general physical conditions on Mars are 
sufficiently like ours to warrant the supposition that there are 
living beings there to whom water is important. Now there is 
precious little water on Mars (cjp. the absence of cloud), and much 
of what there is condenses as ice and snow about the poles, melting 
as the seasons come round. The canals represent the irrigation of 
the planet by waterways from the poles to conduct the melted 
ice and snow as quickly as possible over the surface. What we 
see are not actually canals, but the vegetation bordering them. 
Irrigation is the great question for Mars. This argument is 
developed with great skill, and the evidence adduced is drawn 
largely from observations at Flagstaff during the last opposition. 
I am not, however, insisting in any way upon the novelty or 
originaHty of any of the conclusions, for I am not qualified to 
speak thereon, either for or against. But it is a very good book 
to read. 



I SA.T above begin about the second chapter, because some 
inaccuracies in the first chapter nearly stopped me altogether; 
and, with all due allowance for the difficulties of excluding slips 
of the pen, I think Mr. Lowell should have taken a little more 
care not to shock people at the outset. The worst case is that of 
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the combination of pieces of evidence, where it is stated at some 
length that if the chances of a thing being true, in consequence of 
one piece of evidence, are as 3 to i, and the chances in conse- 
quence of another (independent) piece as 4 to i, then the total 
chances in favour of truth are not 7 to i but 12 to i. Here the 
author is avowedly trying to correct a supposed popular error and 
makes one himself. I have my own doubts whether in the first 
instance the ordinary mind would add the chances in the above 
way — 7 to 2 would be more likely ; the betting mind would almost 
certainly adopt Mr. Lowell's process, which is in fact in everyday 
use by bookmakers for calculating odds on a double event ; and 
naturally to their advantage, for the proper odds are not 12 to i 
but 19 to I ; the chances of failure being only i in 20. The 
wrongness of multiplying 3 to i and 4 to i to give 12 to i can be 
easily seen by making both the chances even, viz. i to i and 
I to I, when multiplication would still give i to i ; and no number 
of independent pieces of evidence, all pointing the same way, 
would increase the probability of the event beyond that indicated 
by one of them alone. Now I think an error of this kind in the 
first chapter of a book very likely to discredit the whole work, and 
it is a great pity that it was not caught in some way before the 
sheets were struck off. I must say, however, that it appears to 
be accidental ; for the rest of the book, after the first chapter, 
shows anything but want of care, though there is another instance 
of inaccuracy in mathematical statement when the author is 
treating of the intersections of a number of lines. 



Thbbb is comparatively little need for mathematical considerations 
in Mr. Lowell's argument, and it may seem ungracious to select 
them for comment in preference to the really important portions 
of the argument. But there is a definite reason for so doing, 
indirectly sanctioned by Mr. Lowell himself. He complains of 
the confident way in which the possibility of seeing detail on Mars 
is discussed by those who have never looked at the planet under 
good climatic conditions : and the justice of this complaint can 
scarcely be questioned. We who live in a poor climate for obser- 
vation must be content to receive our information vicariously. 
But it follows naturally that we have an increased interest in the 
accuracy of statement of those to whom we must apply for this 
information ; and since we are unable to test statements about 
Mars directly, Mr. Lowell cannot complain if we look closely at 
such other statements as fall within our ken. Mr. Marth is 
always urging those who make astronomical drawings to try and 
draw the full Moon, not necessarily for publication, but as a 
guarantee of what they can do in a field familiar to us all. 

K Mr. Lowell would have us accept with confidence his obser- 
vations of Mars, where accuracy is of overwhelming importance, 
it seems only fair to ask that he should be extremely careful not 
to shake that confidence by inaccuracy in statements which we 
can check. 
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"No 240. MAY. 1896. 

MEETINa OF THE ROYAL ASTRONOMICAL SOCIETY. 

Eriday, April lo, 1896. 

Dr. A. A. Common, E.R.S., President, in the Chair. 

Secretaries : Prof. H. H. Tubnee, M.A., B.Sc., and 

E. W. Maundbe. 

Mr. Maunder read the Minutes of the last Meeting, which were 
confirmed. 

Mr, Maunder. 60 presents have been received since the date of 
the last Meeting. Amongst those calling for special notice is the 
book * Historical and Future Eclipses/ by the Rev. S. J. Johnson, 
M.A. (a new edition of a very well-known work), and a very 
interesting and valuable book presented to us by Mr. Maw, con- 
taining a number of letters between Sir George Airy, Dr. Hind, 
and Mr. Bosanquet, on various ancient eclipses. 

. The President. I am sure you will return your thanks to the 
donors of these presents. I have not yet had the pleasure of 
looking through this album, but it seems to be full of interesting 
letters referring to a great number of eclipses. It relates generally 
to eclipses of all dates. 

A vote of thanks was accorded to the donors of the presents. 

Dr. Roberts then read a paper on and showed a photograph of 
the cluster ^ VII. 66, and of the nebula y IV. 75 Cephei, which 
was taken on the 25th Sept., 1895, with the 20-in. reflector, and 
exposure of the plate during 3 hours. The cluster is described by 
Sb J. Herschel as considerably large, considerably rich, very com- 
pressed, and containing stars of the nth to 14th magnitude. The 
photograph was in agreement with the general descriptions given, 
and in addition showed each star in the cluster in true relative 
position and magnitude down to about the 1 7th. The chief use of 
the photograph will be as a reliable record for future comparison 
of the stars in the cluster and in the surrounding region of the 
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sky. Sir J. Herschel described the nebula as a remarkable object, 
considerably faint, pretty large, gradually brighter in the middle, 
and 3 stars involved. The photograph shows the nebula to be 
elliptical, measuring 432" in the direction n.f, to s.p,, and 285'^ in 
direction «./. to n.p. The nebulosity was dense on the n,f, side, 
and involved in it as the nucleus were the three stars referred to 
by Herschel. Two of them were about the 12th mag., and the 
third about the i6th mag. There were also eleven other stars 
ranging between the 12th and 17th mag., apparently involved in 
the nebula. The character of the nebulosity was flocculent, with 
extensive dark areas, and there was some structure visible near 
the n.f. margin. There were three stars, each of about the 13th 
mag., surrounded by faint nebulosity. Another photograph, show- 
ing the Owl nebula M. 97 and ^ V. 46 TJrsaB Majoris, was taken 
with the 20-in. reflector on April 20, 1895, with 4 hours exposure. 
Dr. Roberts then referred to Sir J. Herschel's and Lord feosse^s 
descriptions of the nebula. The photograph showed the nebula as 
an ellipse measuring about 2 03 '^ in length. The star in the centre 
was very conspicuous and of about 15th mag., but there was no 
other star anywhere in the nebula, although there were two very 
faint condensations of nebulosity near the n,p, margin. The 
nebula seemed as if it consisted of two nebulous discs superposed, 
and the photograph did not indicate any nebulous projection 
beyond the outline of the ellipse. 

Sir B. Ball. Will Dr. Eoberts kindly tell us the diameter of 
the Owl nebula ? 

Dr. Boberts. The major axis is 202", but I have not given the 
minor axis. 

Bev. S. Kinns. Will you tell us about the three other nebulae, 
or are they groups of stars ? 

Dr. Boberts. ^ Y. 46 TJrsaB Majoris is shown on the same plate 
as the Owl, and was, of course, taken simultaneously and with four 
hours exposure. Lord Eosse recorded seven observations made 
of it between 1850 and 1874, and called it a curiously twisted 
nebula; Hght mottled. The photograph shows the nebula to 
somewhat resemble the shape of a mackerel. There is one bright 
and six faint stars involved, besides nebulous condensations and 
other structural forms. 

Dr. Boberts (reading a paper on the relative efficiency of a 
reflector and of portrait-lenses for the delineation of celestial 
objects). It has often been asserted that portrait-lenses have, by 
reason of their short focus, greater photographic power than 
instruments constructed upon other models, such as the reflector, 
but the assertion has not been confirmed by my experience in the 
past. I have therefore thought it desirable to submit the question 
to some crucial tests, the results of which shall now be given. 
Two typical portrait-lenses of the best quality obtainable were 
purchased and affixed to the tube of the 20-in. reflector. The 
arrangements were such, that three photographs of the objects br 
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ihe three dlflterent instruments could be taken simultaneously 
under precisely similar conditions. The photo-plates were of 
the same degree of sensitiveness. The negatives were closely 
examined, and the stars, including the faintest, were counted. 
The nebulosity on each plate was also compared. 

Of the portrait-lenses used, one was obtained from Messrs. Dall- 
meyer, of the latest pattern, which covered a photo-field of about 
ji° diameter. Messrs. Cooke and Sons supplied the other, a 
Taylor's patent 5-inch triplet lens ; a photo-field of 1 1° in diameter 
itnd 95° area was adopted, though a much larger field was good, 
And my experience of its performances is most satisfactory. 

Three typical examples ot* different subjects shall now be given 
as illustrations, which wiU be representative of the whole series. 

On a photograph of M ^^ Trianguli, taken on Nov. 14th last 
with the Dallmeyer 3j|-inch lens, I counted 380 stars on four square 
degrees, and assuming the stars to be equally distributed over the 
field of 95 square degrees, there would be 9,025 stars upon this 
.area. The next photograph was taken with the Cooke lens, and on 
an area of the same 4 square degrees 1 counted 840 stars, and 
.there would therefore be 19,950 stars on the 95 degrees. Another 
picture, taken with the 20-inch reflector simidtaneously with the 
two already described, showed on the 4 square degrees 2,960 stars, 
which would be equivalent to 70,300 stars on the 95 square 
degrees. These demonstrate the fact that upon the reflector 
photograph the nebula was much more extensively depicted, and 
more details were shown than upon the photograph taken with the 
portrait-lenses. The stars were 3*52 more numerous on plates 
taken with the reflector than on those taken with the 5-inch lens, 
and 778 times more numerous than on those with the 3|-inch 
lens. The examination of the nebulosity and the counting of 
the stars was in each case done upon the original negatives. 

The second series of tests consisted of three photographs of the 
region of y Cassiopeiie taken on 1895, Dec. 9. The first was taken 
with the 3j-inch lens and upon 4 square degrees. I counted 
1,080 stars, which would be equivalent to 25,650 stars on 95 
degrees. The photo-diameter of y measured 187 min. of arc. 
The photograph taken with the 5-inch lens showed 2,610 stars on 
4°, which would be equal to 61,980 stars on 95 square degrees* 
The next photograph was taken with the 20-inch reflector simul- 
■taneously with the other two. Upon a photo-field of 4 square 
degrees I counted 17,100 stars, which would give 406,120 stars 
on 95°. This would be 15*83 times more numerous than on 
the photograph taken with the 3|-inch lens, and 6*55 times more 
numerous than on that with the 5-inch lens. The examination of 
the nebulosity and the counting of the stars were in both the 
second and third series of tests made upon the positive copies, and 
not upon the negatives. 

JJThe third series of photographs was taken on Feb. 4, 1896, and 
•exhibited the region of the Pleiades. The first was taken with the 

b2 
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3i-'inch lens, and upon an area of 4 squsre degrees, with jy in the 
centre, I counted ;^S;^ stars, which would be equal to 9,090 static 
on 95°. The nebula round Merope was partly shown, but with- 
out any structural details, and none of the other well-known 
nebulosities in the group could be seen. The next photograph was- 
taken with the 5-inch lens, and on 4 square degrees I counted 
953 stars, and upon 95° there would be 22,630 stars. The Merop© 
nebula and much of the other nebulosities are well shown and 
with some details. The last photograph of the series was taken 
with the 20-inch reflector simultaneously with the others, and upon 
4 square degrees I counted 3,470 stars, and upon 95° there would 
be 82,410 stars. The stars are slightly elongated, but all the well- 
known nebulosities are densely and brightly shown. The stars- 
are 3" 64 times more numerous upon the reflector photograph than 
upon that taken with the 5-inch lens, and 9*06 times more nume^ 
rous than upon the photograph taken with the 3|-inch. In all 
the experiments I have made, the nebulosity shown upon the 
plates taken with the reflector was denser than on those taken 
with the portrait-lenses. 

The result of these experiments is to prove conclusively the 
greater efficiency of the reflector form of instrument over the 
portrait-lens form for certain work in celestial photography. 
These experiments also point to a practical limit of aperture to 
focus in the construction of instruments for celestial photography^ 
and that the limit lies very nearly as i to 5. The deductions 
which I have so far made are based upon the perfonnances of 
lenses of high character. Ordinary portrait-lenses are largely 
affected with imperfections. Therefore those who engage in 
stellar photography should first satisfy themselves that their lenses- 
are free from defects, and above all be careful that their plates are 
efficiently bached with some substance to prevent reflection or 
halation effects. 

Mr, SeahroJce, I should like to know whether Dr. Boberts has* 
compared the number of stars per unit of superficial area of the 
plate? 

Mr. Inwards. Has Dr. Tfcoberts tried the shorter exposures 
which are designed for greater rapidity of action ? 
• Dr. Roberts. I have tried exposures of from 5 minutes up to 
nearly 3 hours with portrait-lenses, simultaneously with the 20-inch: 
reflector, and in all conditions found the reflector to give by far 
the best results upon both stars and nebulosity. The enumeration 
of the stars referred to in the experiments was always done on 
the coincident areas of 4 square degrees on the respective plates, 
and I endeavoured to be extremely careful in making the experi- 
ments and calculations. 

Mr, Aldis. Is not the number of stars approximately equal to- 
the squares of the apertures of the three lenses used ? 

Dr. Boberts. No, not necessarily, as will be seen by calculations- 
made from the data furnished in these experiments. 
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The President, Dr. Roberts has brought oat some very inter- 
esting points which perhaps require a little further elucidation. 
I was very much struck with his remark about the 6-inch. That 
•seems to have upset the whole theory. There is no doubt it is an 
extremely interesting subject, and will repay further work. 

A vote of thanks was accorded to Dr. Eoberts for his communi- 
<;ations. 

2'he President, As President of the Society 1 attended the 
recent opening of the Eoyal Observatory, Edinburgh, and though 
I hope Dr. Copeland will be here in the near future to give us a 
full account of the Observatory, I feel that I ought, without antici- 
pating him too much, to give a short sketch of the chief features 
of that magnificent institution. You may be aware that the 
Eoyal Observatory at Edinburgh consisted of a collection of very 
antiquated instruments on Calton Hill, which were for many years 
under the direction of Prof. Piazzi Smyth. Whea Lord Crawford 
gave up active participation in Astronomy, he offered his instru- 
ments to the Scotch nation. After some time they were accepted 
And the Government agreed to erect a building to house them. 
This has been done at a cost of £30,000. The site is on Black- 
ford Hill, from whence there is a clear unobstructed view over 
300 degrees ; the other 60 degrees is partly occupied by Edinburgh. 
The main building consists of two domes 100 ft. apart, with a 
magnificent terrace between. It is built of stone, and the archi- 
tectural details have been carried out by Mr. Bobertson in a 
luxurious way. Everything an astronomer can possibly want is 
there — the 15-in. refractor, the 24-in. reflector, which was made 
by Grubb for Piazzi Smyth; the 15-in. refractor is housed in a 
dome 40 ft. in diameter, with the floor raised 5 or 6 feet above 
the level which it is hoped it may occupy when the Government 
provide a larger telescope. There is a very fine optical room in 
which spectroscopic work can be carried on, and an underground 
dock chamber. The observers have houses to live in, and they 
Are about as well equipped as it is possible for astronomers to be. 
There is a very good description in ' Engineering * of the domes. 
It is, I think, the only observatory which has been thoroughly 
established by a Government for many years, and they have done 
it really handsomely. I think as the Secretary of State for Scot- 
land is a Scotchman this institution will be well looked after ; in 
fact, Lord Balfour of Burleigh said it should have his particular 
Attention; 

Prof, Turner (exhibiting and explaining photographs of the 
€oelostat, which has been made by Messrs. Haramersley for use 
on the eclipse of August 9th next). As this is a new form of 
instrument, and its details may not be familiar to everybody, it 
may be of interest if I give to the Society some notes respecting 
its adjustments. It will be seen that the apparatus consists 
inainly of two parts — the mirror with its driving mechanism, and 
the telescope. The telescope, it will be remembered, remains 
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stationary during the observation in a horizontal position (or nearly 
so), and at first I thought it would be a good arrangement ta 
have the telescope set up in an observing hut, and the coelostat 
outside ; but experience has led me to see that the exact reverse 
of this is better, and that the mirror should be under cover and 
properly adjusted beforehand for the observation, and that the place 
the telescope should occupy might be indicated by a pair of rails 
or some such suitable stand. One adjustment, which did not occur 
to me at first as necessary, is that of the proper distance that the 
telescope should be from the mirror. If it be too near, the tele- 
scope Will block out some of the light incident on the mirror ; if 
too far away, the available angular field is diminished. It is not a* 
difficult matter to find by calculation the most suitable relative 
position. 

Another point that has to be attended to is the exact paral- 
lelism of the plane of the mirror to the axis of rotation. This- 
can be determined by reversing the mirror in its pivots. Finally^ 
I have been considering the best form of hut in which to mount 
the mirror, and I have come to the conclusion that a very suitable 
plan would be to have a square hut with the diagonals east and 
west, and north and south, then if the coelostat be at the S. corner^ 
and the southern halves of the S.E. and S.W. walls be made as 
doors to open northward, there will be a sufficient opening, no 
aperture in the roof being necessary. 

The President, This seems likely to be a very important instru- 
ment. The advantage it has over an ordinary siderostat is that it 
will give a picture of a part of the heavens exactly as it is seen 
in the sky. It is only necessary to adjust the reflector on the- 
part of the sky to be observed and set the machinery going, and. 
then on looking in the fixed telescope one sees continuously the 
field just as it would be seen in the sky by the naked eye. As to- 
the adjustment that Prof. Turner spoke about of the mirror so 
that its plane should be parallel to the axis of rotation, it has- 
occurred to me that a convenient means of mechanically ad- 
justing this would be to have the mirror made not with exactly 
parallel sides, but slightly wedge-shaped, and then putting the- 
lower face on its bearings and rotating it in its own plane the 
mirror would take up varying inclination, and, when the exact 
position was found, a mark made on the rim would indicate this 
effectively. I think that the thanks of those of us who will use^ 
an instrument of this kind in the eclipse are due to Prof. Turner 
for his investigations. 

The following papers were announced and partly read : — 

Isaao Roberts. " Photograph of the Owl nebula M 97 and of 
the nebula ^ V. 46 Ursse majoris." 

Isaac Roberts. " Photograph of the Cluster y YII. 66, and of 
the Nebula © IV. 75 Cephei." 



May 1896.] British Astronomical Association. 185 

Isaac Roberts, " On the relative efficiency of a Eeflector and of 
Portrait-lenses for the delineation of Celestial Objects." 

Harold Jacohy, ** Note on the Solution by Least Squares of the 
Equations arising in the reduction of photographic star-plates. 

Royal OhservatQry, Greenwich, " Observations of Comet a 1896 
(Perrine-Lamp)." Communicated by the Astronomer Eoyal. 

A, Marih, " Epheraeris for Physical Observations of Mars, 
1896-97.'' 

H, H. Turner, " On the Adjustments of the Coelostat.'* 

The following gentlemen were elected Fellows of the Society : — 

William Anderson^ Esq., Bailee House, Ballymena, co. Antrim, 
Ireland ; Thos. Frederick Furber, Esq., Trigonometrical Survey of 
N.S. Wales, Department of Lands, Sydney, Australia ; Frank L. 
Grants Esq., M.^-., 58 Kelvingrove Street, Griasgow ; Edward A. 
Reeves^ Esq., 24 Clyde Eoad, Wallington, Surrey ; George Frederick 
Herbert Smith, Esq"., B.A., New College, Oxford ; T, M. Teed, Esq., 
C.E., r.E.O.S., 188 Camberwell Grove, Denmark HilJ, S.E. 

The following Candidates were proposed for election as Fellows 
of the Society : — 

Rev, Frederick Lisle Bullen^ Littleton Rectory, Thornbury, 
Gloucestershire (proposed by W. F. Denning). 

Ernest W, Ellerbeck, Esq., Borough Meteorologist, &c.. The 
Observatory, Scarborough (proposed by W. E. Plummer). 



THE BEITISH ASTRONOMICAL ASSOCIATION. 

The fifth ordinary meeting of the present session was held at 
University College, Gower Street, on Wednesday, March 25, 
Mr, E, Walter Maunder, President, in the Chair. 

Fourteen new members were elected, and the names of nine 
candidates for membership announced and suspended. 

Two papers on the Great Red Spot on Jupiter were read by 
the Secretaries — one by Mr, O. Roberts, in which he called atten- 
tion to the fact that the spot was always considerably behind time 
in coming to the central meridian, having fallen behind its old 
position by about 10° of longitude ; the other by the Rev, T, H, 
Foulkes, describing a phenomenon which he had often observed, and 
which, for want of a better term, he described as the " pulsating " 
of Jupiter's Red Spot. It appeared to the writer as a kind of 
undulating, throbbing movement, reminding him of the reflection 
of a dying-out big London fire, as seen thrown upon the clouds at 
night. While admitting that the phenomenon might be optical 
or atmospheric, he thought that 25 years' observational experience 
ought to be a guarantee against such deception. He asked whether 
any other observers had noticed it. 
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Capt, Noble remarked that the undulating movement must be 
on a very big scale to be seen from the Earth. 

The President thought that while they had an atmosphere of 
their own, they need scarcely go to the atmosphere of Jupiter to 
account for undulations such as had been described. 

Several notes and papers were then read under the title of 
" Eclipse Suggestions." 

The Rev, E. Ledger dealt with the question of suitable clothing 
and simple precautions against mosquitos. He also referred to an 
old preparation at one time used in collodion photography, called 
Liverpool emulsion, which he thought might be worth trying if it 
was still to be got. 

Mr, J, Lunt described a sensitometer he had designed and pro- 
posed to use at the eclipse for the purpose of estimating the 
general brightness of the coronal light. It consisted of a long 
box, one end of which was closed by a photographic plate, the 
other by a window, the panes of which were graduated from clear 
glass through various degrees of opacity, the box being divided 
into two chambers by a partition carrying a lens. A similar expo- 
sure could be made on a previous full Moon for comparison, as 
the President had suggested at the last meeting. 

Mr, A. C, B, Crommelin read a paper on " Some of the attendant 
Phenomena of Total Solar Echpses." Among the phenomena 
referred to in the paper were the approach of the lunar shadow in 
the sky and on the Earth, the shadow-bands, meteorological 
observations, the effect of the eclipse on plants and animals, the 
amount of illumination during totality, &c. In conclusion, he 
warned observers against attempting to do too much, the time — 
1 06 seconds — was all too short for any one luie of research. 

The President offered some suggestions to persons who intended 
taking cameras to photograph phenomena during the eclipse. 
Eeferring to experiences gained during the Solar Eclipse of 
1889 Jan. I, he pointed out the necessity of having the camera 
mounted quite solidly, more so than was possible with the ordinary 
tripod-stand ; that it would not be well to attempt to make many 
exposures, and that part of the limited time might profitably be 
spent in making determinations of the general brightness of the 
corona and of the surrounding sky. 

Mr. A, Fowler read a paper on " A Pocket Eclipse Spectro- 
scope." The plan was devised by Prof. Lockyer a few years ago 
for another purpose, but seemed w^ell adapted for the observation 
of a total solar eclipse. It consisted simply of a small direct- vision 
prism placed between the eye and one of the eye-lenses of an 
opera- or field-glass. In its most convenient form the eye-lens to 
which the prism was applied was replaced by a lens of longer 
focus placed nearer the object-glass, so that the other half of the 
opera-glass could be siniidtaneously used for direct observations 
of the eclipse. 

Some lantern- si ides were shown to illustrate Mr. Fowler's paper 
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A dozen photographs taken by Mr. Forgan, showing enlarge- 
ments, on a scale of 350 diameters, of the grain of various photo- 
.graphie plates, were then thrown on the screen. 

The President remarked that he was very much pleased with 
Mr. Lunt's suggestion for determining the general brightness of 
-the corona, which he thought w^as a very practical one. He was 
.also very much taken with Mr. Fowler's suggestion for a portable 
spectroscope. He bad made one or two experiments himself on 
an artificial eclipse, and it was a very pretty spectacle that they 
had presented to them with this arrangement. 

The Secretary read some notes by Mr, E. MacEwen on "The 

Observation of Mercury," intended for those who had had little 

experience in this department of observational astronomy. 

Mr. Hardy exhibited a model of Mare Crisium, a photograph 

-of which was also thrown upon the screen, as was also a photo- 

^aph of the constellation of Orion by Mr. Clough, and four slides 

•iilustrating the recent lunar eclipse, by Newhegin. 

The President announced that sev^eral short papers relating to 
the eclipse of Feb. 28, that there was not time to read, would be 
published in the Journal. 



EOYAL METEOEOLOaiCAL SOCIETY. 

monthly Meeting of this Society was held on "Wednesday 

Tening, April 15th, at the Institution of Civil Engineers, West- 

inster, Mr, E. Maivley (President) in the Chair. 

Mr, W. Ellis, F,RJS,, read a paper on the " Mean Amount of 

loud on each Day of the Year at the Royal Observatory, Grreen- 

ich, on the average of the fifty years, 1841-90, " in which he 

showed that a principal maximum occurs in winter and a minimum 

^ n autumn, with a secondary much less pronounced maximum in 

ummer and a secondary minimum in spring. There is, however, 

onsiderable irregularity in the succession of daily values, the differ- 

nces between which on consecutive days are in numerous cases 

latively large. Cloudless days are most numerous in spring and 

.uturon, and least so in winter and summer ; days of little cloud 

-mre somewhat less numerous in winter as compared with other 

"parts of the year, whilst days of medium cloud are much more 

numerous in summer than in winter. Days of much cloud are 

nearly equal in amount in all parts of the year ; whilst overcast 

days are much more numerous and nearly equal in amount in the 

'first and fourth quarters of the year, much less numerous in the 

^^ond quarter, and again less numerous iu the third quarter. 

Mr, E. D. Fridlander, B.Sc, gave an account of some observa- 
tions of the amount of dust in the atmosphere made at various 
places during a voyage round the world in 1894-5. The experi- 
ments, wliich were made with a form of Aitken's pocket Dust- 
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counter, showed that there are often considerable variations in the 
number of dust particles in a very short space of time. Not only 
did dust occur in the air of inhabited countries, over the water 
surfaces immediately adjoining them, and up to an altitude of 
6000 or 7000 feet amongst the Alps, but it was also found in the 
open ocean, and that so far away from any land as to preclude the- 
possibility of artificial pollution, and its existence has been directly 
demonstrated at a height of more than 13,000 feet. 

Major H, E. Rawson gave an analysis of the Q-reenwicb. 
Eainfall records from 1879 to 1890, with special reference to 
the declination of the Sun and Moon, 



Opening of the Royal Observatory, Edinburgh.^ 

The new Eoyal Observatory, which has been erected on the' 
Blackford Hill, Edinburgh, was fortually opened yesterday by 
Lord Balfour of Burleigh, Secretary for Scotland. The ceremony 
took place in the long optical room, the largest in the Observatory^ 
and was attended by a company which included the Principal and 
many of the Professors of the University, representatives of 
scientific societies in Edinburgh and other towns — ^the Royal 
Astronomical Society being represented by Dr. Common, Sir 
Eobert Ball, Mr. E. J. Stone, and others — Lord Provost McDonald,, 
and a few prominent citizens. A large number of ladies were 
also of the company. On the motion of the Earl of Crawford^ 
Lord Balfour was called upon to preside. 

Prof, GopelaTid^ the Astronomer Royal for Scotland, after noting 
apologies for absence from, among others, the Earl of Rosse, Lord 
Bosebery, Lord Kelvin, Lord McLaren, the Astronomer Royal, 
Prof. Lockyer, Prof. Turner, Dr. Downing, and Sir Howard Grubb,.. 
at the request of the Chairman read the following historical 
account of the Observatory: — 

My Lords, Ladies, and Gentlemen, — It is very gratifying to the 
Observatory Committee and myself to see how heartily you have 
responded to our invitation to meet Lord Balfour, who has sa 
kindly consented to come here to-day to declare this beautiful 
Observatory open for the study and advancement of astronomy. 
On looking back at the history of the Edinburgh Observatory, it 
is interesting to see how from small beginnings it has developed 
step by step into the truly complete modern observatory in 
which we are assembled. Li 1811 Professors Playfair and Leslie^ 
Dr. David Brewster, and Mr. Jardine, aided by a number o£ 
other Edinburgh gentlemen, founded an Astronomical Institution^ 
consisting, firstly, of a " Scientific Observatory, where, with the 
very best procurable instruments, accurate observations should be 

* From • The Scotsman/ 1896 April 8. 
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instituted for the improvement of astronomy " ; and, secondly, of 
" A Popular Observatory and a Physical Cabinet where members 
might at any time make observations and experiments in astronomy 
or any other science, with apparatus which they intended to place 
there/' In aid of this laudable endeavour the Town Council of 
Edinburgh gave them the use of the old Gothic Tower which still 
forms part of the dwelling-house on Calton Hill, together with the 
ground adjoining, on which they eventually built their scientific 
observatory, from designs by W. H. Playfair. Sir George Mac- 
kenzie presented them with several valuable instruments, one of 
which — a small reflecting telescope — is still in perfect working 
order. The Calton Hill Observatory as it now stands was very 
nearly finished when George lY. visited Edinburgh. Gratified by 
an address presented to him by the members, the King granted 
permission to call the institution the Eoyal Observatory of King 
George IV. In 1834, mainly owing to the exertions of General 
Sir Thomas Macdougall Brisbane, the Observatory proper was 
made over to the Crown, and the .first Astronomer Eoyal for 
Scotland appointed in the person of Thomas Henderson, who was 
also nominated to the Chair of Practical Astronomy in our Univer- 
sity, which had been vacant for some years. Henderson, who had 
already distinguished himself by his astronomical labours at the 
Cape of Good Hope, continued to work with unabated zeal in his 
new post. This was the more possible as the Observatory had 
been provided four years previously with an admirable mural circle 
and a large transit instrument out of a Government grant, mainly 
on the recommendation of Sir T. Macdougall Brisbane. This- 
eminent soldier and patron of science, while governor of New 
South Wales, for many years maintained an astronomical obser- 
vatory at Paramatta, and later on a magnetic observatory on his 
estate at Makerstoun. The results obtained in these institutions 
form an essential part of the scientific achievements of this 
century, and it is pleasant to think that his name will be handed 
down to posterity in that of one of the most flourishing cities of 
Australia. During the twelve years that Henderson \^^orked at 
Calton Hill no less than 60,000 observations were made by him 
and his persevering assistant, the late Mr. Alexander Wallace, 
Many were the interesting papers written by Henderson on 
" Cometary Orbits,'' " The Distance of the Moon from the Earth," 
and many other subjects, but chief amongst them are his papers 
on the parallax of the great southern star Alpha, in the con- 
stellation of the Centaur. At the end of the thirties, Bessel, the 
illustrious astronomer of Konigsberg, had clearly demonstrated 
that the double star known as 61 Cygni is separated from the 
Earth by a distance which it takes light about nine years to 
traverse, although light, as you know, moves about 186,000 miles 
per second. Accounts of this grand achievement having reached 
Henderson, it occurred to him that his own Cape observations 
of a Centauri might serve as data for solving the same great 
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problem in the case of this star. On subjecting tbem to the 
necessary examiDation, he found that the Earth's annual motion 
about the Sun produced a perspective displacement of the star 
with a period of a year, which explained itself by the fact that the 
star is not much more than 200,000 times as far from us as the 
Sun, or about two-fifths of the distance of 61 Cygni. Later 
researches have abundantly confirmed the truth of Henderson's 
as well as of BesseFs conclusions, and we mav sav that their 
labours first clearly demonstrated that the distance of the nearer 
fixed stars is not immeasurable. Henderson died in the autumn 
of 1844 at the early age of forty-six, and was succeeded in the 
following spring by my immediate predecessor, Professor Charles 
Piazzi Smyth. [Applause.] Shortly afterwards the members of 
the Astronomical Institution surrendered the remainder of their 
rights in the Calton Hill Observatory to the Crown. The new 
Astronomer Royal for Scotland perseveringly gave to the world 
all that part of the vast store of observations accumulated by his 
predecessor which had not yet been published. Of Professor 
Smyth's other work in many fields 1 can but give you the slightest 
outline. But this may the more readily suflice, as his own graphic 
pen and pencil have so clearly illustrated every subject he ti-eated, 
that he who runs may read. Many of his beautiful drawings and 
diagrams already adorn our walls, and it will be easy to add to their 
numbers. His expedition to Teneriffe in 1856, accompanied by the 
late Mrs. Smyth (whose death occurred only a few days ago), is 
described in his book entitled 'Teneriffe : an Astronomer's Experi- 
ment ; or, Specialities of a Residence above the Clouds,' published 
in 1858. This volume is one of the most fascinating ever written 
in connection with astronomy. [Applause.] The expedition was 
undertaken to test the value of a suggestion made by Newton that 
since telescopes " cannot be so formed as to take away that con- 
fusion of rays which arises from tremors of the atmosphere, the 
only remedy is a most serene and quiet air such as may perhaps 
be found on the tops of the highest mountains above the grossOT 
clouds." Professor Smyth remained for some months at elevated 
stations on the great volcano, and through his observations proved 
beyond all doubt how much astronomy might gain by the establish- 
ment of permanent observatories at high altitudes. We may 
therefore well call Professor Smyth the father of practical moun- 
tain astronomy, which at this moment is achieving such great 
results in several parts oF the world. But it is perhaps by his 
spectroscopic work that my distinguished predecessor is best known. 
I need only quote ' Madeira Spectroscopic,' * The Visual Solar 
Spectrum in 1884,' and bis ' Micrometrical Measures of Graseous 
Spectra under high dispersion,' to show much he contributed to 
the advancement of the new science of astrophysics. His studies 
of the rainband in the spectrum of daylight, in which he was 
materially assisted by Mrs. Smyth, have placed a new instrument 
of research in the hands of meteorologists. Many times during 
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his long tenure of office Professor Smyth had drawn attention to 
"the growing smokiness of the air" around Calton Hill, and 
eventually a G-overnment Commission in 1876 reported to the 
Home Office advising that the Observatory should be rebuilt 
on some better site. The present Earl of Crawford, himself a 
practical astronomer, strongly supported this plan, but it was not 
definitely adopted until the year 1889. At this time the Edin- 
burgh Royal Observatory was enriched by the magnificent gift of 
the astronomical instruments and library which Lord Crawford 
had collected at Dunecht. These instruments, among which are 
a refracting telescope of 15-in. aperture, a transit-circle, and a 
great number of other valuable instruments and apparatus for 
astronomical and physical work, had already been in use for about 
fifteen years at Lord Crawford's observatory, where a considerable 
amount of important scientific results had been achieved. When 
these instruments were to be transferred to Edinburgh, the neces- 
sity arose of providing a building suited for their reception. A 
committee was appointed bj Lord Lothian, then Secretary for 
Scotland, with Lord Crawford as chairman, the other members 
being Lord M*Laren, Professor Tait, the Queen's Eemembrancer, 
and myself. We all regret the absence of Lord M'Laren to-day, 
whose sound advice and unflagging zeal from first to last have 
contributed in no small degree to the completion of our labours. 
After a general survey of the neighbourhood of the city, Blackford 
HiU was selected as offering the most favourable conditions for 
the new Observatory, and the Edinburgh Town Council, on appli- 
cation, liberally granted the site to the Crown. The Town Council 
has since taken over the Calton Hill Observatory from the Crown, 
and is there reviving the old popular observatory by adding to the 
instruments already there, so that our city — thanks in a great 
measure to our worthy town's astronomer — will soon possess one 
of the most complete popular institutions of its kind. Of the 
building which we are inaugurating to-day, my friend Mr. W. W^ 
Robertson, of H.M. Office of Works, will tell you more in detail 
from an architectural point of view. You yourselves will be able 
to form an idea of the scientific capacities of this institution when 
you see some of our telescopes and apparatus, and when I tell you 
that it has not yet been possible to place all our instruments in 
position. 

Mr, W, W. Robertson, the architect, was asked by the Chairman 
to say a few words about the architectural features of the Obser- 
vatory. Two things he should like, he said, to mention in con- 
nection with the building. One was that nothing in the building 
Or the purpose for which it had been designed had been sub- 
ordinated to purely architectural considerations. He asked them 
to think of that, so that they might not regard as defects of 
tirchitecture points which were entirely due to the scientific 
i^uirements of the building. In judging the work of an architect, 
few people thought it necessary to think of the Umitations under 
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which he had worked. Everything in this building of any con- 
sequence had been governed entirely by the scientific requirements. 
For instance, take the two drums on the towers in which the 
•equatorial telescopes were mounted. These were originally de- 
signed as domes. Now, he thought the dome was a much more 
pleasing feature, but the drum was the more useful, and therefore 
the drum had been adopted. Then the upper portions of the 
building were governed by the requirement ofc* distance at which 
these two towers were set the one from the other. The height of 
the towers was also arranged so that the smaller equatorial on the 
west tower had a free horizon except at the one point where it 
was interfered with by the east tower, while the east tower in 
turn had a free horizon over the top of the smaller tower. The 
room in which they were in had been governed by scientific 
requirements. Its distance from the north parapet and its height 
of roof were so arranged that the rays of the winter sun must 
reach the siderostat on the platform. The same applied to the 
smallest details. Even the colours — which he thought perhaps 
they would not appreciate — on the walls of the observing-chambers 
had been governed by the requirements of which he had been 
speaking. There was one point he was particularly anxious to 
mention, because when he had the privilege of showing a number 
of his professional brethren over the building he omitted to speak 
of it. They would find that the top floor of the larger tower cut 
across a range of windows. They might think that that was 
a, contradiction of what he had been saying. They might think 
that the outside had been first designed and the inside fitted into 
it. Biit he wanted to explain that the floor of this new dome was 
practically of a temporary character. The dome was designed for 
even a larger instrument than was in it at present, and when 
either the Government opened the national purse, or some other 
benefactor emulated the liberality of Lord Crawford and provided 
the larger instrument, the floor would assume its proper position. 
The only other point he wished to refer to was that a certain sum 
of money had been expended on the decoration of the exterior of the 
building. He had heard that adversely criticized. But he hoped 
the building would not be any the worse for scientific purposes 
because of these decorations. When they considered that the 
town had dealt liberally with the Observatory in the matter of the 
site, and that the Observatory was the most prominent feature on 
the south side of the city, he thought they would agree with him 
that the expenditure on a building of this kind ought not to be 
governed by strictly utilitarian considerations. There were certain 
striking peculiarities, apart altogether from the question of style, 
which could hardly fail to be noticed when they looked at the 
exterior of the building. Eor instance, there was only one chimney 
on the whole outside. That was to meet the requirements of the 
Observatory. One unfortunate thing perhaps in connection with 
the building was that, viewed from the south side of Edinburgh, 
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the mass gave little more than a silhouette. But that was un- 
avoidable, as the position of the towers and the transit-house, 
which made the mass, was, as he had explained, controlled entirely 
by the scientific requirements of the building. 

Lord Balfour said it now devolved upon him to declare the 
building open for the teaching of astronomy on University lines. 
He felt it to be a very great privilege and a great honour to have 
been summoned there to occupy the chair in presence of so repre- 
sentative an audience. He felt that in coming there to perform 
this duty he was to some extent entering into the labours of his 
predecessors. As Professor Copeland had told them, the original 
conception of the work, whose fulfilment they saw that day, was 
undertaken at the time Lord Lothian occupied the office of 
Secretary for Scotland, and almost the whole period of Sir G-eorge 
Trevelyan's tenure had been occupied by the carrying out of the 
original idea. He now came in at the very end of the work, and he 
found himself thrown into the place of honour. On such occasions 
as these they could not avoid looking back, and Professor Copeland 
had just taken them through a most interesting and instructive 
history, recalling to them the honourable names which had in past 
times been connected with the work in which this building was to be 
engaged. He was right, he thought, in saying that it was just a 
hundred and ten years since the chair Professor Copeland now so 
worthily occupied was founded in connection with the University, 
and that the foundation of the Astronomical Institution, which 
afterwards became the Eoyal Observatory, followed but a very few 
years later. With the Observatory on its old site, the names of 
Professor Henderson and Professor Piazzi Smyth would always be 
honourably associated, if for no other reason than the long tenure 
of office enjoyed by the latter, the high place which he attained 
Among astronomers, and the valuable services which he rendered 
not only to the University or to Scotland, but to the science of 
astronomy throughout the world ; and, if he might venture to say 
•80, his self-denying services were rendered with at times too slender 
means and too little encouragement. They must look back to the 
past with some feelings of reproach, and it would ill become them 
to forget that there were those difficulties, and that it was in spite 
of those difficulties his great results were attained. But while 
they looked back to the past they were also entitled to rejoice in 
the present, and to prophecy a brilliant future for this institution 
in honour of which they were met ; and if in the past they recol- 
lected the names of Professor Henderson and Professor Piazzi 
Bmyth, many generations of their fellow-countrymen would profit 
by the labours of Professor Copeland and the munificence of Lord 
"Crawford, who was by hereditary right an astronomer. The Earl 
of Crawford, who held by right of birth one of the oldest Scottish 
titles, had placed not only Scotland but the United Kingdom 
under the greatest possible debt of obligation for the public spirit 
And munificence he had shown. Mainly on account of that 
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munificence, but partly on account of the way in which the 
Q-overnment had acted in the matter, they were now in possession 
of the largest and best equipped observatory in the kingdom. H© 
understood the site had been carefully selected, and was regarded 
as satisfactory for all purposes, and that it was as free as possible 
from the smoke which must always be in the neighbourhood of a 
large city. Although he had endeavoured to read up a certain 
number of the past reports of Professor Copeland and his prede- 
cessor with the view of endeavouring to gain some slight amount of 
knowledge as to what were the contents of an observatory, he had 
only reached that stage of information to teach him the amazing' 
amount of his own ignorance. [Laughter.] He hoped, however^ 
to profit in a small way by the lessons he would get that aftemoon.r 
He could assure Professor Copeland that he did not yield even to 
him in his desire to do anything which could be done by anyone 
holding his office, to make the institution satisfactory to the 
University and to the country. There might be other observatories 
in other countries better endowed and more complete ; but, however 
that might be, this institution was a great advance on what had 
gone before it, and he looked forward with pleasurable anticipa- 
tions to a bright future for astronomical study under Professor 
Copeland in the building. He acknowledged the liberality of the 
G-overnment in enabling the building to be put up in the way in 
which it had been, and said that Mr. Eobertson had, so far as he 
was able to judge, done his part of the undertaking in a satisfactory 
manner. He also acknowledged the frank, and courteous, and 
liberal way in which they had been met by the municipality in the 
matter. They were, he said, the ancient patrons of the University, 
and in their desire to make the building satisfactory for University 
purposes they had spared neither time, trouble, nor expense so far 
as they could, and had very generously given the site on which it 
stood. They had also taken possession of the old observatory on 
Calton Hill for purposes of popular study, and would carry on the 
traditions of the old institution at the old place, leaving the new 
observatory free for scientific study of the important subject com- 
mitted to the Professor's charge, and for the equally important 
function of teaching astronomy on scientific lines to University 
students. 

Lord Crawf<yrd, in moving a vote of thanks to Lord Balfour, 
expressed the gratitude of the company that, amid his multifarious 
duties and in the midst of the holidays, his Lordship had come 
there that day to formally inaugurate the Observatory. They 
must have all heard with pleasure the words which he uttered that 
so long as he was in power it would be his care to do all he could 
for the Royal Observatory of Scotland. Perhaps they would 
allow him to say a word or two as to the circumstances which led 
him to offer such instruments as he possessed to the Government. 
When some Httle time ago Her Majesty's Government brought 
into the House of Lords the Scottish Universities Bill, one of the 
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passages in it upset him very much. It was to this effect, that 
the Eoyal Observatory for Scotland was to be done away with 
stock and lock, that the Eegius Professor of Astronomy was no 
longer to be the Astronomer Eoyal for Scotland, and that the 
building upon the Calton Hill was to be done away as a national 
institution and handed over to the University. His first impres- 
sion was one of indignation ; his second was one of sorrow ; and 
his third impression was that it shan't be. So he went straight 
to his noble friend, Lord Lothian, and said to him that he really 
thought it was a very improper proceeding on the part of the 
Government to do away with what had been a historical landmark 
in science for so many years, and that, sooner than see it done, he 
would endow the Eoyal Observatory with the whole of his apparatus, 
library, and everything of that sort, so that it would be brought 
up to the position of a first-class European ohservatory. After 
a short period of rest and contemplation. Her Majesty's Govern- 
ment were pleased to accept his offer, and to delete the objectionable 
passage in the bill, which was passed without it. And that was 
the history of the present building. They had then to report on 
a site, and after Dr. Copeland had walked about ten times round 
Edinburgh and climbed all the hills, the small committee, of whicti 
he (Lord Crawford) was chairman, fixed on the Blackford Hill. 
They had heard of the liberal and hearty manner in which the 
Town Council had met them, so as to preserve the honour and 
glory of the old town. A Bidlding Committee was next formed, 
and that day they were happy to think that the Government was 
now to take over a building the like of which they might go far 
and wide to find one so convenient. In fact, Edinhurgh possessed 
an observatory which, though not the largest in the world, had 
appliances and conveniences for making observations certainly as 
great as at any other place. 

Sir Robert Ball, in seconding the motion, congratulated Pro- 
fessor Copeland in his own name and in the name of the other 
astronomers present on this auspicious occasion. They were 
proud of this Observatory for many reasons. They had seen, 
especially in America, large observatories springing up by the 
liberality of private individuals, and they were glad now to see 
that men like Lord Crawford had presented an endowment to the 
nation which would yield as great and good results as they could 
expect considering all the conditions of climate. In that matter 
they were not so well off in Great Britain as in California, where 
they had the observatory a mile above the level of the sea. 
Dr. Copeland gave a most interesting resume of the history of his 
predecessors, but in that spirit of modesty which they knew he 
possessed he was silent as to his own work in the Observatory. 
But every astronomer knew and appreciated most heartily the 
work Dr. Copeland had done. He might only just mention one 
of his achievements which had come within the last year or two 
into very great importance. Everybody had heard of the discovery 

TOL. XIX. B 
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of helium, \iiiicK had been perhaps one of the most interesting 
incidents of modern science. This element was discovered in the 
Sun twenty-five years ago by Lockyer, and the Hue it gave was 
not known to belong to any element they knew on earth. Half 
in joke, it was called " helium." And so that remained for many 
years, until one day the beautiful discovery was made by Dr. Cope- 
land that this Sun element, helium, was also present in the great 
nebulaB of Orion, one of the most wonderful objects in the heavens. 
Then later it was run to earth by Professor Eamsay, who had 
shown that this element, only known up to that time to exist ia 
the Sun and in the nebulae of Orion, was also one of the elements 
they had on the earth. They owed their present knowledge of 
the wide distribution of helium largely to the discovery of it by 
l)r. Copeland in the nebulae of Orion. The ordinary astronomer 
knew when he got hold of a fact like that — that helium was in the 
pebulae of Orion — vouched for by Dr. Copeland, that he was all 
right ; and if any man said that he could not find helium in the 
nebulae of Orion, well so much the worse for him.. Dr. Copeland 
bad said it was there. 

Lord Bdlfcmr shortly replied, and the proceedings in the optical 
room terminated. The visitors then proceeded to an inspection 
of the building, and were thereafter entertained by Mrs. Copeland 
to tea in the library. 



Tfie Measurement of Double Stars by Interference* 

An interesting form of micrometer is described by Herr Karl 
Schwarzschild in ' Astronomischen Nachrichten/ No. 3335. The 
idea is gathered from the instrument which Michelson suggested 
and used for measuring small diameters and distances, an account 
of which appeared in the ' Memoirs ' of the National Academy of 
Science, Washington, 1891. Michelson, it may be remembered^ 
placed before the object-glass of his refractor a disc in which were 
two parallel movable slits that set up interference phenomena ; 
and an observation consisted in noting simply the disappearance 
and reappearance of the interference bands. Schwarzschild's disc, 
or more accurately oblong framework, on the other hand, contains 
several slits cut out at equal distances from one another, which 
cause several images to be visible at the eye-end of the telescope, 
forming a true multiple-image micrometer. 

If one considers the case of the ordinary glass grating as used 
in spectroscopic work, it is well known that with a bright point 
^s the source of light, we obtain a series of images, the angular 
distances of which from the unrefracted central image, for a certain 
wave-length, are given by the formula sina==\n./c/, where \ is the 
wave-length, ^ the distance between the lines on the grating, and 
n their number. In the case of daylight the centre image becomes 

sharp and white, while the others become broader and broader, in 

>• . . ■ • 

u * From 'Nature,' 1896, March 26. .... 
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fact small spectra. By exaggerating this idea of the- grating, and 
cutting out of a card sUts three millimetres broad and ten miili- 
metres distant from one another, the angular distances of the 
images for wave-length \=570/iyu become very small, and can 
nardly be separated with the unaided eye. Such a grating as this 
placed before the object-glass of a telescope directed to a star 
tV^ould show, in the field of view, one colourless image accom- 
panied on its right and left sides by several other images, the first 
of which would differ only slightly in sharpness and colour from 
the middle image. It is only to these three images that Schwarz- 
Bchild pays attention. Of course it is necessary that some means; 
should be at hand by which these images may be moved with 
respect to one another, and this he accomplishes very simply. 

To the object-glass ring, and in a plane parallel to it, he fixes a 
framework capable of rotation in this plane. Two circular rods, at 
opposite ends of a diameter of the object-glass, and perpendicular 
to the framework, are rigidly fixed to the latter, and to thes^ rods 
is connected the apex of two inclined smaller frameworks con- 
taining the slits, the other two extremities of which slide in thQ 
grooves of the large frame. Since the distance of this apex from 
the object-glass can, by means 5f ^ rack-and-pinion movement, be 
increased or decreased, and since also the distances of the different 
slits vary consequently in a simple known manner, the displace- 
ment of the images in the field of view can be easily calculated. 

In bringing a double star into the field of view, two parallel 
jseries of images would thus be seen, one series from the primary, 
the other from the companion. The whole framework containing 
the grating was then rotated in position -angle until the two lines 
d irngLg^ cpincidgd ^ the position of this line was then determined 
by means of a micrometer eyepiece, and the position-angle read 
off. To measure the distance between the stars, the rack-and- 
pinion motion connected with the apex of the two frames con- 
tafaiiijg the^r^ting was f hen used, until the image of the companion 
appeared exactly between the two images of the primary. The 
position of the grating was then read off, and a brief calculation 
gave the distance required. From a series of observations of 
several binaries, the total mean gave as a probable error of the 
meanrfot each -evening ? — 

Probable error 



^ ^ 

Distance. in Distance. in Position-angle. 
z"'2 o"'050 o"-o52 

The numbers show, as Herr Schwarzschild points out, that 
•greater accuracy can be obtained by this means than by the thread 
micrometer. He is not^ however, very confident about the use- 
fulness of the method, for when the distances to be measured 
exceed 5", tlie colour of the first images becomes very apparen', 
and thus destroys the accuracy in measuring* Further, the nature 
jof the {method stops it from being useful for measuring pairs 
jdimmier . than the 7th magnitude, because the aperture of the 
• ' ■ ' ■ ' •'• ' -52 . 
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object-glass is cut down very considerably when the grating is 
much inclined and the light is distributed over several images. 
The simplicity of the method has, however, much to recommend 
itself to many, more especially to those who possess large apertures, 
and can therefore afford to spare a little light. D. 



On the Probabilities of Concurrent Evidence,* 

The probability of the tnith of a thing due to the fact that two 
or more witnesses, or other pieces of evidence, agree in the same 
statement, is found as follows; let t represent the number of 
times that the first witness tells the truth, e the number of times 
that he is in error, t' and e' the same with regard to a second 
witness. Then the probability that the first witness tells the 
truth is 

t 

t + 'e' 
that he is in error 

e 

Por the second witness the like probabilities are 

t' . e' 
P and -J — T. 

The probability, therefore, that both witnesses agree in stating 
the truth is 

"" (I) 

and the probabilitj that they agree in error 

^ ... (2) 

The chance that the first tells the truth while the second is in 
error is 

'"' (3) 

and, similarly, the chance that the first is in error while the second 
tells the truth is 

_JI (4) 

Now the probability of truth or error resulting from the con- 
current testimony of two or more witnesses or pieces of evidence 
differs from that of the occurrence of a double event, in that, since 
it is part of the data in the case that the evidences agree, the 
chance that they should disagree is not a possibility; the only 
possibilities are that they should concur in truth or in error. 

* See the noteg "From an Oxford' Note-Book" in the present issue and in 
thftt for last month. 
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Therefore (3) and (4) are each zero. Consequently, U' and et' are 
each zero, and the chance of both witnesses telling the truth, (1)9 
becomes 

it' +ee^ 

and, similarly, the chance of their being in error, (2), becomes 

ee' 

In the same manner, if we introduce a third witness, the re- 
sulting probabilities will be found to be 



ur 



in £ivour of truth, and 



ttt +eee 



ee'e" 



ttf + ee'e" 
in favour of error. 

Such is the mathematical calculation of the resulting probability ; 
whether philosophically the probability be calculable is another, 
more doubtful, matter. 

(See Lacroir, Traite Elementaire du Calcul des Probabilites.) 
In order to make the above still clearer, I add a way of looking 
at it, due to a friend. I will take two concurrent pieces of 
evidence, the odds that they tell the truth bein^ respectively 3 to i 
and 4 to I. Then (i), (2), (3), and (4) are in this instance 

12, I . 3 . 4 

— 9 ' — > — y — ♦ 
20 20 20 20 . 

Kow since we know that the evidences are concurrent, (3) and 
(4) go out, and we are left with (1) and (2), whose ratio is 
12 to I. Pebcival Lowell. 



Selenographical Notes. 

Tobias Mayer. — This ring-plain, at no time a very striking 
telescopic object, is, howe^ er, an interesting example of a consider- 
able formation 80 closely associated with the tuoun tains which environ 
it that it seems clear from the character and arrangement of the 
various groups that it is contemporary with this portion of the 
Carpathian chain, — thus recalling the evident structural connection 
of Ualippus with the range of the Caucasus and other well-known 
examples. If observed under a rising Sun when the floor is about 
balf-iiluminated, it is evident that its shape, like that of the 
majority of the so-caUed *' ring-mountains," notably deviates from 
circularity, resembling a foreshortened hexagon with more or less 
curved sides, the section on the south-west being almost linear. 
At this phase also the shadow of the big peak on the west wall, near 
the place where the deep and bright companion crater a adjoins it, 
is seen to great advantage, obscuring the small crater on the floor 
and all bat one of the bright httle hills thereon. 
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Between 8** 30"* and 9** 15" on March 24, this year, these 
c^onditions prevailed, and an excellent view was obtained with a 
power of 340 of the whole neighbourhood. 

The most noteworthy characteristic of the eastern portion of the 
lunar Carpathians is undoubtedly the grpat number of isolated 
mountains of every size which it includes. : 

These objects vary in dimensions from massive bosses (such as A 
in Neison's map X.) of 17 or 18 miles in length and some thousands 
of feet in height, to .little hills scarcely discernible without gr^t 
alitention, all rising from an apparently smooth and level plain 
devoid of visible detail. Tbis peculiarity is mostly confined to the * 
region east and south-east of Tobias Mayer, for on the opposite 
side of this ring-plain the mountains are more closely congregated 
and form a connected mass of a more normal type, though still i 
differing in character from othei^ ranges bordering the Mare Im- 
brium on the west and north; 

The region surrounding Tobias Mayer is singulfirly wanting in; 
Cfraterlets : with the exception of 6 on the east, and two small depres- 
sions amid the mountains a few miles to the north-west, hardly a - 
crater can be detected. Adjoining h on the north-east is a very : 
noteworthy example of an obscure ring about ten miles in diameter 
with very narrow walls which are discontinuous for some distance 
on the north. It includes a concentric ridge on the east.. This.; 
carious formation is prominently shown by Schmidt, but is omitted, , 
elsewhere, though it remains easily visible under a high light. . ; 

The crater on the floor of Tobias Mayer is a very brilliant little 
object, becoming more conspicuous as the Sun's altitude increases. 
It is clearly very deep, retaining shadow when the rest of the 
interior is nearly free from it, and its inner slopes appear to con- ^ 
sist of material of great reflective capacity, reiideriug the crater 
easily visible when scarcely a trace of the neighbouring elevations 
on the floor can be seen. 

Schmidt draws three craters within the formation, — one adjoin- 
ing the brilliant crater just Dientioned on the north and of about 
the same size^and anpther, still smaller, near the inner foot of the 
west wall. In addition to these objects^ he shows a central moun- 
tain, a small circular hill on the northern quarter of the floor, and. 
two other elevations betw^^n the central mountain and the bright 
crater. I am not aware that the existence of the; smaller craters 
has been confirmed, but the other objects are easily seen at a 
suitable phase. 

Though this neighbourhood presents no very remarkable attrac- 
tions to the observer, it is noteworthy as exhibiting, in my opinion,. 
clear indications of the destructive action of some agency which i 
wrecked and partially obliterated the mountain-barrier which in ? 
all probability once divided the Mare Imbrium from the Oceanus. 
Procellarum, and extended from Tobias Mayer to the promontory 
of Heraclides, thus causing the very notable wide gap in the con- 
tiniuty of the rocky outline of the former " Sea.*' The relics of." 
this barrier are stiU easily traceable, being represented by gtQupai 
of isolated mountains, many of them of considerable dimensions. 
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These features follow a curved course towards the east and occupy 

apparently the position where the missing section once stood, 

Beaumont House, Shakespeare Road, T. GwYN ElGEE. , 

. Bedford, 1896, April 19. . , •• ^ .. 
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The Coelosiat^ 

The principle of this instrument is not new, but has been rarely 
utilized up to the present time. Attention was recently called to 
it by M. &. Lippmaun (see ' Observatory/ 1895, August), and the 
advautages of the instrument for eclipse work were so obvious that 
the Joint Permanent Eclipse Committee of the Eoyal Society and 
Boyal Astronomical Society immediately determined to construct 
two instruments on this plan. The Eoyal Astronomical Society 
subsequently determined to acquire one of their own, which should 
be available for Eclipse expeditions ; and thus three instramentB 
will be in uise at the forthcoming Eclipse, two in Japan and one 
In Norway, The mechanical d^ils have been designed. by 
Dr. Common, who has also made the j 6-inch mirrors; and the 
actual construction of the instruments has beien carried out by 
Mr. Hammersley. 

The photograph which forms a frontispiece to this number 
represents one of the instruments which has been tried duping the 
L'St few months at Oxford. The mirror is covered up (the photo- 
graph was taken by Mr. Bellamy during a slight shower of tairi, 
being wanted immediately for lecture purposes). The observer is 
represented using the declination theodolite attached to the instru-^ 
ment for adjustment. The clock-work is behind him, but the 
clock- weights are shown descending the post which has been 
erected to give them a long enough drop." In the shed is seen the 
end of the double tube pointed at the mirror ; the photoheliograph 
lens shows, but the Abney lens, though mounted, is too far within 
its tube to appear. 

As remarked at the last meietiing of the E.A.S. (see p. 183^ 
experience has taught us that this arrangement of having the 
telescope indoors and the coelostat outside is wrong. It is the 
coelostat which requires permanent shelter (temporary arrange- 
ments, such as tarpaulin coverings, are found unsatisfactory), while 
the telescope can be easily lifted but of doors when necessary, 
requiring no careful or permanent adjustment. 

Hence the arrangements have been recommenced at Oxford de 
novo : a different sort of hut built of posts and Willesden canTas, 
with the corners N.S.E. and W. ; and the coelostat inside it iat' the 
S. corner. This building is npw (April 27) nearly complete, and 
may form the subject of an illustration in a future number. 
• The observer shown in the photograph is Mr. John Mullis, the 
invaluable factotum of the Univ'ersity Observatory, who has carried 
out all the numerous experiments necessary to settle the details to 
our •atisfaction. il. H. T. 

* See ProntiBpieoe, 
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CORRESPONDENCE. 

• • • • • 

To the Editors of * T?ie Observatory' 

Eclipses and Chronology. 

Gbntlbmett, — 

I have been milch interested in the remarks of Mr. Lynn 
in the Mafch number or Ihe ' Observatory/ concerning .the ejclipse 
which was mentioned by Plutarch. His suggestion in regard to 
the eclipse of a.d. 59, April 30, was a good one ; and I have since 
made the necessary computations in i*egard it. I find that" the 
eclipse of a.d. 59 was c'eiitml dnd total at iioon in longitude 
18° ^6' west of Q:reenwk'h,r and latitude, 29**' 45' north. . !T he 
nearest approach of the central line of totality to Chaeronea was 
about 4° 30' to the southward of that place, a.b four o'clock in the 
afternoon. The' magnitude of the eclipse at "Chaeronea would 
therefore be about the same as that of the eclipse of a.d^ .118, 
Sept. 3, in which the line of totality passed about as far to^ the 
northward of that place. But, according to Plutarch's statement, 
the eclipse occurred at noon, and the time corresponds weir With 
the eclipse of a.d. 118, but differs hy four hours in the eclip^ of 
A.D. 59. The magnitudes iii both cases were about the same .as in 
the eclipse of Pericles, in which some of the stars were Visible. 
Moreover, if the assumed date of the birch of Plutarch is approxi- 
mately correct, it would seem that the eclipse of a.i). 118 was the 
more probable one, since the writing of moral disquisitions would 
hardly b© the occupation of a youth often or fifteen years of age 
but would very naturally be indulged in at the mature age of three 
score years and ten. Faithfully your?, 

Cleveland, Ohio, JOHK !N*. STOCK W^L. 

1896, April 13. .. 

' Ancient Eclipses. 

Gentlbmbit,— ^ 

I have troubled you so frequently on the subject of ancient 
eclipses that 1 hesitate at doing so once more. But there are 
three on which I should be glad, if allowed, to say a few words. 

I. I am somewhat surprised that Dr. Ginzel. should accept, on 
the authority of Zech, the view that the total solar eclipse said by 
Herodotus to have taken place whilst Xerxes was starting from 
Sardis on his Grecian expedition was that of February 17, 3.0.478. 
That could not have been an Olympic year, and we ali.know.it hat 
an Olympic festival was being celebrated whilst Xerxes was in 
Greece. Herodotus does not speak of the eclipse as a witness of 
it : and it may wfeill be that his report of its occurrence from a 
Persian accciunt confounded the leaving Sardis with the starting 
from Susa the year, before, and that the eclipse was that of 
April 19, BC. 481, Prof. Stockwell has indeed contended in 
letters* t6 you that this, not 480, was the year of the expedition, 
and that that was an Olympic year. But it is quite certain thac 
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B.C. 478 was not one. "What confltTns me ih tte view tliat the 
avcepted date, B.C. 480, really was that of the expedition, is the. 
fact that Herodotus mentions ■ another solar eclipse, visible in' 
ti-reece, which frightened Kleonibi^otUs, king of Sparta, whilst 
fortifying the isthmus, and may readily be identified with the 
eclipse of October 2, b.c. 480, whilst it seems impossible to account 
for it if the year was b.O. 478. 

2. When I' wrote my letter' of . I^ebruary 7 (* Observatory ' fol' 
last March, P-^ 123) I forgot the eclipse of March 20, a.d. 71,^ 
Dr. Ginzel takes this as the eclipse referred to by Plutarch in his 
Treatise on the Appearance seen in the Orb of the Moon. Surely 
Prof. Stockwell must have (Xverlooked it. According to Dr. Ginzel, 
it was very neai^ly total in Boeotia about an hour before noon, 
which well corresponds with the time mentioned by Plutarch, 
!th<nrgh that philosopher may have been, born somewhat earlier 
than is commonly supposed, he could haVe Ijeen little more thaa a 
child in Ain. 59; and whilst it is very doubtful whether he Was, 
still living in A.D. 118, at any rate his literary days must have 
b6en over before the latter date. 

3. A total eclipse of the Sun occurred on 3^ov. 24, a,d. 29, and' 
its line of centrality passed over the north-western part of Asia 
Minor. Th^re can be little doubt that this is the eclipse men- 
tioned by Phlegon in a fragment which has been ofteia quoted, and, 
bv some supposed to refer, not to an eclipse, but to be the miraculous' 
darkness at the Crucifixion. But, as Eardner points out, there is 
little reference to this in the Fathers, because it was well under- 
stood that an eclipse of the Sun could not take place at the time 
of the Jewish Passover or of the Full Moour St* Chrysostomy* 
too, in one of his homilies on St. Matthew, well remarks that the 
duration of the miraculous darkness proves thai; it could not have^ 
arisen from an eclipse. But Phlegon speaks of a great eclipse of 
the Sun, mentioning only the- year, -not the season of the- yew ;^ 
and as that of Nov. 24, a.d. 29, was total in the north-western 
part of Asia Minor, where he lived, we need have no hesitation in 
accepting that as the "eclipise to which he refers. As to the well- 
known passage in Tertulliaii, there is no reason whatever, >as 
Lardner points out, to suppose that he quotes from Phlegon at all, 
or refers to any eclipse. He speaks of a remarkatle darkness ati 
the time of the Crucifixion being recorded **^ in arcauis [or archivis} 
vestris/' meaning probably some public acts or registers sent to 
Borne from Judaea by the governor, whilst Phlegon*s account is of 
a real eclipse, viz. that of N'ov. 24, a.!d. 29, probably b.etween foui; 
and five months before that time. Yours faithfully, 

• Bluckheath, 1896, Apr. 8, W. T. LT3nsr. • 

On the Errors of RisaiLx^ 

GBNTLEMBIf, — • 

In the account of the March Meeting of the Koyal Astro-^ 
nbmical Society, contained in the April number of your hiagazine. 
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Prof. Tarner is reported as summarizing the results of the paper 
on the errors of the Cape r^au which was submitted to the Society 
by Dr. Gill and myseh, as follows: — 

" A paper has been received from Dr. Gill and Prof. Jacoby, 
who have investigated the errors of the reseau used at the Cape 
Observatory. The important result of this is that none of the 
errors is larger than o'""*ooo2, and that quantity is smaller thaa 
the limit of accuracy to which we measure," &c., &c. 

The final Table of Corrections in our paper shows that the 
largest error found to exist in the Cape reseau, according to our 
investigation, is o"*"'oo6i, a quantity certainly comparable with 
the limit of accuracy in measurement. The largest error found 
by Prof. Donner in the Helsingfors rheau is o""'oo4o (Acta 
Societati? EennicsD, xxi. no. 8). The largest error found by 
pr. Gill in the Oxford riseau which he investigated is o'""*oo52 
(Memoirs R.A.S. vol. li.). 

The largest division error of the principal scale of the Eepsold 
measuring-machine of the Columbia University Observatory is 
o"'"'oo6o, according to an investigation made by the ^Normal 
Aichung's Commission at !3erlinl The largest division error 
found by Dr. Gill in the scale of the Cape Eepsold measuring- 
machine is o""'oo23. It is not probable that the errors of the 
riseau will be found to be less than those of the best straight 
scales. Yours faithfully, 

Columbia College Observatory, HaboLD JacobT. 

New York, 1896, i^pr. 13. 

[The unfortunate misprint of o'™°'ooo2 for o""*oo2 had been 
^ready noted. I am glad that Mr. Jacoby's letter gives the error 
prominence. But the second sentence in the above extract is 
altogether faulty. Eead " that none of the errors is much larger 
than o'"""*oo2, the limit of accuracy to which we measure (t. «. at 
Greenwich and Oxford)."— H. H. T.] 

Zodiacal Light Observations at the Manora 

Observatory. 

Gentlemen, — 

Immediately after reading Prof. Turner's interesting com- 
munication on the zodiacal hght seen at Oxford on March 4, 
discussed at the last meeting of the R.A.S. (see ' Observatory,* 
No. 239), I opened our observing journal in order to see whether 
I had made observations at the same time, and foimd the following 
description: — 

•* March 4, 7-8^^ — Air 5 (siroc6o and vaporous). Barometer 758.' 
Thermometer 12" C. Zodiacal light mu(:h more intense than 
yesterday ; at yf ** perhaps eight times brighter than the Milky Way 
in Perseus. Gegenschein distinctly visible as a round, bright, cloi^d- 
like nebula below Leo (Virgo), and about t\vice the brightness of 
the Milky Way in Monoceros between Canis Major and Cauis 



May 1896.] Publications. 307 

Minor. There are several dark clouds scattered about the sky, 
which give grotesque forms both to the zodiacal light and to its 
gegenschein, so that the ordinary cone-shaped form is not to be 
made out. At S\^ the clouds covered both phenomena and the 
whole sky. N.B. The Milky Way was much brighter to-night than 
the last time.'' 
(The time given above is C.E.T., corresponding to S-j^^ G.M.T.) 
The brilliancy of the zodiacal light on Mar. 4 makes it probable 
that it was seen in England too* Yours faithfully, 

Manora-Steruwart«, Leo BbEJ^EB. 

Lussinpiccolo (Istrien). 

[Herr Brenner has also favoured us with a series of his obser- 
vations of the zodiacal light extending from Jan. 15 to April 9, 
which, although interesting, we are precluded from printing owing 
to considerations of space. These go to show that the brightness 
of the zodiacal light depends on certain conditions of the atmo- 
sphere, and that during the period March 3 to 6 the light was 
unusually brilliant. — Eds.} 



PUBLICATIONS. 

Annales db l'Obsbbvatoibb db Pabis : Memoiees, Vol. XXI. 
-—The annual volumes published under the direction of M. Tis- 
serand are always examined by us at Greenwich with considerable 
interest, perhaps because thej issue from the institution most like 
our own, but assuredly because the matters contained in them, 
generally on a diversity of subjects, always form a valuable and 
instructive contribution to the science. Volumes of two kinds are 
published at Paris — one series contains the regular observations 
made at the Observatory, the other series, under the title of 
Memoirs, contains investigations by menibers of the staff. The 
volume now published is of the latter kind and consists largely of an 
extension of Lalande's catalogue made by M. Bossert. In Lalande's 
catalogue the observations made at the Ecole Militaire only up to 
1 80 1 were included, but these observations were actually continued 
to 1804; M. Bossert has unearthed the records of these later 
observations and from them formed the present supplementary 
catalogue of 3950 stars, a valuable piece of work. The next 
memoir, by M. Eadau, entitled '*Eecherches concernant les inega- 
lit^s planetaires du mouvement de la luhe,'' we hope to speak of 
at greater length in a later number. 

Mdlle. Klumpke contributes an investigation on the subject of 
Saturn's rings. We believe this covers the same ground iis tw6 
papers by Mr. P. W. Dyson in the * Phil. Trans.' for 1893, with 
which no doubt Mdlle. Klumpke was not acquainted. The methods 
of the two authors are on different lines, but the results arrived at 
are practically the same. A chapter of more general interest is 
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that devoted- to. tha Equatorial Goude, of which a complete de* 
'scription with a diagram is given by M. Piiiseux. ^ 

M. Bigourdan's observations of double ^tars are included in the 
volume, and also his measures of the diameters of Jupiter'^ 
satellites. From a long series of measures of these last l^e finds 
three sets of diameters made under the following conditions— 7 
(a) before or during aunset, (6) during twilight, (c) in a dark field. 

M ith illuminated wires : — 

a. h, e, . k 

J.I o"7i5 o"'820 o"-893 

J. II o '655 o 729 o -Ssi 

J. Ill 1-250 I 342 I '551 

J. IV I '124 I -241 I '356 i 

The column (c) agi-ees remarkably with the Lick and GreenwicK 
measures, which were made under similar conditions. M. Bigourdan 
has also experimented with the double-image micrometer, and 
apparently arrives at the conclusion that it is unsuitable for 
ineasuririg diameters. He remarks, that Kaiser appears to be the 
only one who could get consistent results, and this was only 
attained by excessive labour and a life-long practice. There is 
little inclination on our part to find fault with these remarks. 
The necessary time spent in adjusting, the difficulty of noting 
when the contact actually occurs, and other inherent difficulties 
make work with this micrometer out of all proportion to the 
results obtained. One always leaves o£E measuring with the feeling; 
that the measures are very poor. 

STONYHxnasT. Bev. W. Sidgreaves^ S.J. — The 1895 vplume of 
Stonyhurst results is to hand. The meteorological and nuignetical 
portion of the work is on the same lines as in many past years 
(with a few small additions), and calls for no special remark. A 
new sunshine-recorder, made specially for the Stonyhurst Observa^ 
tory by Messrs. Kewton & Co., has been tested with the Campbell- 
Stokes recorder and has been found to work satisfactorily. The 
magnetical absolute-measure instruments have been compared with 
the adopted standard instruments of the British Association, and 
appear to be subject to a certain amount of disturbing magnetic 
inHuence, due either to the cases or to the metal supports. 

The astronomical work has consisted mainly of drawings of the 
solar spots and fac^lee on suitable days, and photographs of the 
H-K region of the solar spectrum taken with the grating-spectro^ 
graph, with the object of observing how closely the double reversals 
of the integrated solar light follow the disturbances of the solar 
surface. Experimental spectroscopic work has been carried on 
extensively with the Father Perry Memorial objective, but the 
photographic spectra resulting from these experiments are of no 
value for measurements. A new series of photographs of the 
spectrum of /3 Lyrs has been made, the measurements of which 
yi^ere well advanced at the close of the year* . 
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The AsTEONOMt op Milton's 'Pabadisb Lost/ — We have 

lately received a handsome bpok* of more than three hundred 

large pages with the above title, and we must confess that our 

first feeling was one of surprise, to think that a volume so large 

could have been filled with a subject apparently so limited ; on 

further examination, however, it appeared that, the author had not 

had to resort to " padding " to any f reat extent. Half the book 

certainly is filled purely with descriptive astronomy, but all this is 

very much connected with the subject in hand. The author^s 

purpose seems to have been to show that Milton was an astronomer 

of no mean acquirements, and so the first eighty pages of the book 

are devoted to a historical sketch' of the gcience from earliest times 

up to Milton's day, thus leading up to the chapter showing 

that the poet was 'well abreadt of the knowledge of hik time. 

iVIr. Orchard's idea is that Milton in early life was an -adherent of 

the Ptolemaic system, as is shown by his shorter pieces and minor 

poems, the line 

" Bing out ye crystal spheres'* 

\>emg taken as a direct alhision to this theory, that he advanced 
with the times and' adopted the principles of the Copernican 
system, being influenced perhaps* by Galileo and other eminent 
astronomers, whose acquaintance he made while travelling on the 
bontinent. As to' * Paradise Lost,^ Mr. Orchard thinks that its 
topography is based on the Ptolemaic system, but that the poet 
throughout shows that his vie\^^s are nevertheless on the other 
side, as in the passage Canto VIII. 15-38, where Adam is shown 
explaining to the Angel reasons in support of the Copernican 
theory. This book, as might be expected, gives many, no <loubt 
all the passages iii the poem which contain astrono^^ical allusions, 
and these are all explained at great length. , !Por example, four 
lines lead to a chapter of ninety pages on " The Starry Heavens,'* 
which is .followed by a chapter on the Sun and Moon, because 
these are mentioned by Milton. But we do not mention these 
things as adverse criticisny ; the work is a very good book on 
general astronomy, and the part about Milton is very interesting 
readii»g, and we cannot suggest a title which, would describe the 
book better than that which has been chosen. 



NOTES 

Comet Notes.-^A bright comet with a tail was discovered by 
Swift on April 15. (The telegram gave the date as April 13, but 
it is cleai* from the observed place that this was an error.) 

The fallowing elenients h^ave been deduced by Dr. Schorr from 
bb8ervation8^onAprili6, 19, 20 ;-r 

• * Th» Artrotioiny of Milton's 'Paradise Lost.* By Thomas N. Orchurd, 
M.D. Longmans, Green, & Co., London, 1S96. I^rice 15s. 
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O I \ 

I 12 



1 896*0. 



a 177 55 

t 55 15 

logs' 97515 

These elements do not resemble those of any known comet, but 
the fact that the axis lies so nearly in the plane of the ecliptic 
renders periodicity not improbable. 

The following ephemeris (for Berlin midnight) has been deduced 
from these elements : — 



May 





E.A. 


N.Deo. 




E.A. 


N.Dec, 




h m 8 


* 




h m 8 


i 


2 • ■ • • 


2 51 4 


55 19 


May 18.. .. 


I 52 


69 46 


6. . . . 


2 26 48 


60 52 


22. . . . 


31 16 


71 10 


10. • . • 


I 59 36 


64 52 


26. , . . 


I 48 


72 7 


14. . .. 


I 30 40 


67 44 


3o»- • • 


23 3Z 6 


72 45 



It will be seen that the comet is circumpolar throughout the 
month and observable at any hour of the night. The brightness 
was greatest about April 22 ; on May 2 and 26 it is 0*63 and 0*12 
respectively of that at discovery. 

The comet has been observed several times at Greenwich. It 
is very bright and plainJy visible, in spite of low altitude, twilight, 
moonlight, and haze. 

On April 18 the comet passed very close to the Pleiades. 

On April 26 the comet's B.A. was 35 seconds less and its decli- 
nation 4' greater than those deduced from the elements givea 
above. 

Perrine's First Comet {0 1895) was under observation at the 
Lick Observatory up to March 17. It was seen after sunset 011 
Dec. 20, but was too low to observe. 

Prof. Hussey has computed the following elements of Comet a 
1896 (Perrine-Lamp), which must be very near the truth, as they 
represent its motion accurately for a period of two months : — 



T=i896 Jan. 317751 G.M.T. 



ii> 



358^ 21' 25' 
ij 208 52 26 }^ 1896-0. 

* 155 45 37 

log 9' » 976884 

Ephemeris for Greenwich Midnight. 

N. Deo: 

3^ 41 
38 39 

The comet was under observation at Greenwich up to April 13, 
but was then becoming very faint* - . : 





E.A 


N.Dec 




R.A. 




h m 8 


J 




h m 8 


May 2. . ., 


4 59 39 


39 II 


May 14.. .. 


5 12 29 


• . . • 


5 6 13 


38 54 


20 ... • 


5 18 29 
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Comet a 1895 (Swift) was under observation at the Lick Obser- 
vatory up to February last. Faye's Comet was observed there in 
October and November, being a very easy object in the 36-inch. 
Prof. Campbell points out a systematic difference between the 
R.A. of faint comets as obtained by the method of transits over 
bright wires ard that obtained by the method of distance and 
position-angle. It amounts in his case to o**25, and he explains 
it by supposing that the preceding portion of the comet becomes 
invisible as it approaches the bright wire, so that the centre of 
gravity is thrown further back. A. C. D. C. 



Minor Plaket Notes. — Three new planets — CP, CQ, CE — 
were discovered by Wolf on April 2, 21, 21 respectively. The 
planets (1T4) Kassandra and (367) were on the same plate as CP, 
(367) not having been observed since its first opposition in 1893. 

Planets (337), (338), discovered by Charlois 1892 Sept. 22 and 
Sept. 25, have been named Devosa and Boudrosa respectively. 

Dr. Berberich investigates in Ast. Nach. 3343 the orbit of 
(401) Ottilia, whose period is so nearly half that of Jupiter. He 
finds the value 584"*254 for its mean daily motion, that of Jupiter 
being 299''*i28. It will be in opposition early in June in S. Dec. 
27°. M. Charlois has found a faint trail on a plate taken 1892 
Nov. 16 which is probably identical with this planet, being i^® 
from its computed position. A. C. D. C. 



On some Peculiabities of Personal Equation in observing 
Star Transits. — A paper by Prof. Newcomb in Ast. Journ. 
No. 369, deals with a subject which has disturbed compilers of 
star-catalogues for many years — the variation of personal equation 
with the magnitude of the star observed. Prof. Newcomb has been 
making an investigation of this variation, taking as his data the 
right ascensions of various catalogues, and not the results as given 
by individual observers, for though he thinks the latter would be 
the most desirable plan, he finds it to be an almost impossible one. 
The method of the investigation is as follows : — The differences of 
E.A. of stars as given by any two catalogues or any two observers 
are taken to be a function of the magnitude x-^my^ m being the 
magnitude, and it will easily be seen how a value of y relative to 
any two catalogues can be deduced. Such values have been found 
for eleven observers or groups of observers, referring each to the 
Paris observers from i860- 1880 as standard. Then since the 
absolute value of y has already been determined for four of these 
observers, Gill, Kiistner, Becker, and Boss, it is possible to deduce 
from these an absolute value for the Paris observers, which comes 
out as +o**oo75. Using this with the relative values of y abova 
mentioned, there follow these absolute values of y : — • 

TOl.. XIX. T 
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Eye and Ear. 

Romberg +o«oi23 

Pulkova (1845) + '0067 

Greenwich (1845-53). . -|- '0074 

Cape (1878-86) + -0118 

Paris (1860-80) 4- '0075 



Cbronograpbic. 

PulkoTa (1865) +0*0124 

Kiistner 

Greenwich (1854-86) . 

Bobs ... - 

Washington (1862-65) 
(1866-68) 



*> 



4- 


•0032 


-f 


•0087 


+ 


•0126 


-h 


•0048 


+ 


•C091 



Means -fo "0091 



Means -|-o'oo85 



which table we take to mean that the Greenwich observers, foi* 
example, would record the transit of a 7th magnitude star about 
o"'o5 later than they would a ist magnitude star of the same right 
ascension. 

Prof. Newcomb goes on to make some interesting suggestions 
as to the cause of this variation. Speaking of eye and ear 
observation, he says : " The observer is biassed in his judgment 
as to the moment of the imaoje of a star crossing the transit- thread, 
by his previous estimate of the moment at which it is going to 
cross, which is based at each moment on the apparent distance 
between the star and the thread. This distance appears to him 
greater, the smaller and better defined the image of the star- 
Hence the bias. It would appear that, in the case of eye and 
ear observers, this bias ought to be neutralized by a corresponding 
bias in estimating the position of a star at the clock beat next 
following the actual transit. That the neutralization does not 
take effect is probably due to the fact that the observer, being 
hurried by the necessity of immediately recording his observation, 
has not the leisure to make the same careful estimate that he has 
when the star is approaching the thread. 

" In chronographic observations there are two methods. In 
method A, which I believe to be the most common, the observer 
anticipates the passage of the star, so as to have his signal com- 
pleted at the exact moment of crossing, much as if he were shooting 
at a bird. Here we have good reason for the bias. In the other 
method, B, the observer waits until he actually sees the star on 
the thread, and then commences the nisus which terminates in the 
signal.'' 

Of these two methods of observing chronographically, the Pro-^ 
fessor thinks that the method A is the better (we gather that this 
is the plan he himself followed when he was an observer) ; he 
thinks that method B must necessarily be affected by the variation^ 
due to magnitude. It happens that we are able to adduce an exampler 
which is not related to the subject of the magnitude of the stai* 
observed, but is a striking instance of difference of results from thd 
tvf6 methods. Of two Greenwich observers, L. and H., who hav^ 
observed transits for ten years, it is L.'s practice to " shoot the flyinjg' 
bird," as Professor Newcomb expresses it, while H. deliberately* 
waits until the star is bisected before he attempts to record. The 
difference of their chronographic personal equations as given in ther 
Greenwich volumes for each year are : — * 
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Year. L.— H. 

1883 -fo»-24 



1884 + '^^ 

1885 -f -25 

1886 -f- -24 



Year. L.— H. 

1888 -fo'-i/ 

1889 + -26 

1890 -j- '27 

1891 4- '24 

1887 4- -25 I 1892 + -21 

The sigii signifying that H. makes his record on the chronograph 
late, as might have been expected, a priori. 

There is another passage which we may be forgiven for quoting : 
*^ As the night advanced, there appeared to be no definite moment 
at which the star was seen as actually bisected by the thread. The 
subjective phenomenon was that, as the star approached the 
thread, it suddenly jumped across it as if evading the shot of the 
key." We note this as an experience which has happened at 
times to the writer of this ; it would be interesting to know if this 
is common among transit-observers. 

Finally, Prof. Newcomb comes to the conclusion that it would be 
better not to correct star-catalogue places for this variation, 
although he thinks it a very real source of error, and may have great 
effect in some investigations. 



On the Permanence of the Measubes of Stellar Photo- 
CuiAPHS. — It is with a feeling of some concern that those who are 
engaged in taking astro-photographs often wonder how long the 
results of their work will last, and whether its value may not he 
impaired by lapse of time. Dr. Eoberts obtained some evidence on 
this point by counting the stars on stellar photographs soon after 
they were taken, and then counting them again some years later. He 
found (see ' Observatory,' vol. xviii. p. 288) that about 34 per cent, 
of the star-images had disappeared after about 9I years. Recently 
Prof. Harold Jacoby has been making an investigation of a cognate 
nature to determine whether the positions of the star-images 
change in course of time by any appreciable amount. He had a:t 
his disposal several of the Rutherfurd negatives of the Pleiades 
which had been measured soon after they were taken in 1872 
and 1874 ; these were taken on albumenized plates by the wet 
process, whereas Dr. Roberts used the gelatine dry plate. On 
each of four of these pl-.ites eight stars were remeasured with the 
Repsold measuring machine, and the measures converted into 
polar distance and position-angle to compare with the earlier 
measures* Prof. Jacoby says, in a reprint from ' Science ' with 
which he has favoured us, that " it is a source of congratulation 
that the new measures have not brought to light any such altera- 
tions of the photographic film as would invalidate measures made 
on the Rutherfurd plates twenty years after the date of exposure." 
It is not necessary to give here in detail the results of the coic- 
parison ; but it may be said that the measures show an average 
discordance in distance of about o"'i, and that the maximum 
discordance is o"*45. It should be noted that the scale- value has 
been adopted, so that the surn of these discordances is zero. 
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Obseutationb of Ueanus and its Satellites. — In * Astro- 
nomical Journal/ No. 370, Prof. E. E. Barnard publishes micro- 
metrii al observations of the four gatellites of Uranus made with 
the Lick 36-inch refractor in 1894 and 1895. These observations, 
which Prof. Barnard regrets are not more numerous, but which, 
however, pretty well cover the orbits, show position-angles and 
distances of all the four satellites, the distances being measured 
from the centre of the planet. During the observations, Prof. 
Barnard was much struck with what appeared to be the elliptical 
shape of the disc of the planet, and he made a series of settings 
to determine the position-angle of the major axis of the ellipse, 
which, though naturally difficult observations, owing to the smallness 
of the image, tended to show that the equator of the planet, if it 
be such, does not lie in the plane of the satellite-orbits,, but is 
some 20° or 30° inclined to that plane, a conclusion which has 
already been arrived at by other observers (Young's * General 
Astronomy,' p. 367). Prof. Barnard also attempted some obser- 
vations of the relative brightness of the satellites, which show 
that Ariel is about half a magnitude brighter than Umbriel and 
that Titania and Oberon are about equal in brightness ; but these 
observations brought out pretty conclusively the curious physio- 
logical fact that if two satellites of equal brightness are one above 
the other in the field, the uppermost appears to Prof. Barnard's 
eye fainter than the lower. 



The obituary announcements of the past month include the 
name of Mr. Charles Chambers, F.E.S., Director of the Govern- 
ment Magnetic Meteorological Observatory, Colaba, Bombay. 
Mr. Chambers was born at Leeds, Yorkshire, in 1834. His 
first appointment was at the Kew Observatory, which he resigned 
to take up a post in the Persian Gulf section of the Indo-European 
Telegraph Service. In 1 865 he was temporarily appointed Superin- 
tendent of the Colaba Observatory, then under the marine depart- 
ment of the Indian Government, and the appointment was made 
a permanent one in January 1868. In 1886 his official title was 
altered to Director of the Colaba Observatorv, which title he held 
until his death. Mr. Chambers not only administered the Obser- 
vatory with much success, but he contributed largely to the sciences 
of magnetism and meteorology by skilful discussion of observa- 
tions. Specially he made valuable investigations of the relation 
between solar and terrestrial phenomena : a paper by him on '* The 
Nature of the Sun's Magnetic Action upon the Earth,'* in which 
he came to the conclusion that such action would not be appreciable, 
is considered valuable, and received the support and approval of 
Gen. Sabine and Prof. Thomson (now Lord Kelvin). Mr. Chambers 
was elected a Eellow of the Eoyal Society in 1869 and received 
various honours from the Bombay University. His probable 
successor in the Directorship at Colaba is said to be Prof. Moos, 
of the Elphinstone College, Bombay. 
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Wb hear with much regret of the death of Prof. A. Krueger, 
Director of the Kiel Observatory, but possibly better known to 
astronomers as the Editor of the ' Astronomische Nachrichten/ 
which he has conducted since 1881, and also as the chief of the 
central bureau for Astronomical telegrams. Prof. Krueger died 
on April 22, aged 64. We hope to give an appropriate account 
of bis life and work in our next number. 

The death is also announced of Dr. William Sharp, F.B.S,, 
of Eugby, who did much during a long life for the popularizing 
and teaching of science. His activity lay chiefly in the direction 
of physics and chemistry ; but he is connected ^^ith astronomy as 
being a member of the family of Abraham Sharp, the astronomer 
and instrument maker, contemporary with Flam steed. 

We are indebted to Lord Eosse for the following : — " On March 
7th the death occurred in Parsonstown of William Coghlun, who 
had been for flfty-flve years the mechanical assistant attached to 
Birr Castle Observatory, and had assisted at the casting and 
polishing of the 6-foot speculum, and the erection of the mounting 
of the telescope. He was the last survivor of the stafE of the 
workshop, and gave up work only a year before his death. He was 
by trade a locksmith in a neighbouring village, and showed much 
aptitude for mechanical work. After coming into Birr Castle work- 
shop he learnt iron and brass founding and moulding, turning, &c. ; 
many such jobs having of necessity to be done on the spot in the 
midst of an agricultural country." 

Wb have been wondering for some time past why we have 
not received lately any publications from thfe Washington Naval 
Observatory. The matter has been explained by a note in * Popular 
Astronomy' for April, which states that the volume for 1890 is 
set up in type, but that the Government Printing Office is too busy 
to strike off the copies. 

The north wing of the new Obsen^atory at Greenwich is rapidly 
nearing completion. The dome originally made to cover the 
Lassell equatorial is now on top of the central tower, where it will 
cover the 26-inch telescope now being made at the expense of 
Sir Henry Thompson. Those who are invited to the visitation 
will also have the opportunity of seeing the new Altazimuth which 
is now being mounted. 

Visitation-Dat at Greenwich this year will be on June 6th. 
The dinner after the Meeting will be at the Criterion Eestaurant, 
Piccadilly Circus, as in recent years. 

We understand that Messrs. Scribner have republished M. Trou- 
velot's astronomical drawings with a descriptive manual. The 
series consists of 1 5 large coloured plates, about 36 by 30 inches. 
There are not many sets now remaining, and the price of these 
has been reduced to 10 dollars, with cost of carriage extra. 

The following curious mistake occurred in a morning newspaper 
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in an account of the opening of the Eilinbur^h Observatory : — 
" the telescopes have both driving-clocks, \i'hich keep the instrii- 
inents moving at the approximate speed of the ear^ round the sun." 

We are sorry to hear of the death of Mr. Charles A. Brashear, 
a leading member of the well-known American optical firm. 

Mb. p. H. Cowell, M.A., Fellow of Trinity College, Cambridge, 
has been appointed Second Chief Assistant at the Eoyal Obser-* 
yatory, Grreenwich. 

From an Oxford Note- Book. 

On May ii there is to be another meeting of the Comite 
Permanent for the Astrographic Chart. It is five years since the 
last meeting of the Committee, and nine years since the original 
Conference in 1887, and though the work done in the interval has 
not perhaps come up to the sanguine expectations formed in 1 88.7 
or even in 1891, the progress of stellar photography generally, 
and of the work of the Chart in particul.ir, has been sure and 
continuous. There has been a steadv advance in the attack on 
the great work undertaken, which promises well in every way for 
its ultimate completion; but it has also become more and more 
evident that the work is a very great one, such as will tax the 
resources of existing astronomical organization to the utmost. It 
is only the larger observatories that have been able to go ahead 
with really satisfactory speed ; if the smaller ones are to keep pace 
with them^ some additional help must b© found for them ; and no 
doubt this will be one of the points considered at the meeting of 
the Committee. It does not follow that such help need be of a 
central character, such as might be afforded by the establishment 
of a central bureau : the subsidies from the several governments 
which "would be necessary to form such a bureau might be quite 
as economically expended in special grants to their own observa- 
tories. Bat it seems clear that special contributions are needed, 
unless the work is to drag. 



Turning over my scrap-book the other day I came across a 
curious relic of the original Conference, in the shape of a cutting 
from UEvenement for 1887 April 22 (exactly nine years ago to-day), 
headed La Carte du del, and signed Georges Duval. It opens 
with the following anecdote, which I have noted as quite without 
foundation of any kind, from information received at the time : — 

" Hier j'ai ete aborde par un monsieur qui m'a demand^ avec un 
accent etranger oii etait la rue de Rivoli. 
*' Je la lui indiquai. 
*' L'arai qui m'accompagnait me dit : 
i( — rpu ne ]q connais pas? 

"— Non. 

" ^— C'est M. Cristi, de Greenwich. 

" — Cristi, de Greenwich ? Je ne suis pas beaucoup plus avance^ 

ft — r Le fameuxastronome anglais. 

« — Comment diable peux-tu supposer que j'ai des relations 
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dans Fastronomie ? Sauf Camille Elammarion, qui est double 
d'uQ po^te .... 

"^- Cristi, qui est venu pour le congr^s, le fameux congr^s ou 
I'on discute la fa^ori de dresser la carte du ciel. 

" — La carte du ciel ! m*^criai-je alors. M. Cristi va douner 
smi avis sur la carte du ciel et il ne connait m§me pas la rue de 
Eivoli ! C'est un comble." 

The writer then proceeds to attack the project in a vigorous 
manner : 

" Vous n'avez pas le droit de dresser la carte du ciel, parce que le 
ciel ne vous appartient pas. Puisqu'il faut uue autorisation pour 
photograpbier Mile. Silly, je ne vois pas pourquoi vous auriez la 
liberte de photograpbier Uranus, qui n'a jamais joue la comedie. 
II y a des personnes qui pourrai'ent s'en plaindre ...... Pauvres 

que vous etes, regardez done a vos pieds avant de songer h> vous 
diriger dans le ciel. Vous n'^tes pas fichus de savoir ce qui se 
trouve au centre de I'Afrique et vous voulez noter ce qui existe au 
milieu du soleil." 

And he winds up with another anecdote as follows : 

" La semaine derni^re j'ai surpris un joli tableau. Je traversais 
la place Vendome. 

"A cote de la colonne un gros telescope reposait sur son trepied., 
Ses deux yeux, le grand et le petit, ^taient ou verts. Son maitre- 
etait absent. II attendait la nuit pour niontrer la Lune. 

*' Sous ce telescope, h, son ombre, entre les trois pieds, dormait 
un p&tissier, la t^te sur un panier vide. 

** Eh bien, dans le ronflement de mon gate-sauce j'ai vu plus de 
pbilosophie que dans votre entreprise. II Pavait belle pour regarder 
le ciel. II preferait rdver h, Gothon." . 

Me. Peecival Lowell has sent a most amiable reply to the 
criticisms of his book on ' Mars ' which appeared in these notes' 
last month. His reply is partly in the form of a personal letter, 
and partly in that of the paper printed on p. 198 ot* this number. 
I trust I may quote a sentence from the letter in explanation of 
the note. He writes from Boston under date April 17. "In 
regard to the probabilities the statement in the book is unpar- 
donably wrong, but, curiously enough, the odds stated are quite 
correct, those of your correction not applying to the case in point. 
This you will see at once, on considering that it is not a question 
of a double event but of concun'pit testimony as to one and the^ 
same event. To show this I enclose you a short paper," &c. 
I think a second reference to my note of last month will show that 
I did not actually bracket the cases of a double event and of 
concurrent testimony, though I see that the note may be easily 
read in this way. The objection on which I wished to lay stress 
was that illustrated by the case of even chances, when " no number 
of independent pieces of evidence, all pointing the same way,v 
would increase the probability.'* But there is no reason to enter 
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into a philosophical discussion of probabilities here, if I rightlj 
interpret Mr. Lowell's friendly letter. I am glad to hear that he 
is already talking of a new edition, for the book is certainly a 
most suggestive one. 

In these notes for November last, I begged the attention of 
American astronomers to the proper stamping of letters. The 
note has brought me several comments of different kinds. Some 
were in simple confirmation, as in the case of one who writes : — 
** I have very little correspondence of my own with America, but 
on three occasions, out of perhaps seven or eight, I have paid 
extra." Another suggested an explanation, viz. that there is at 
the present time an epidemic in American gum which prevents 
the stamps properly adhering, however carefully they may have 
been stuck. This correspondent suggests that the right stamps 
maybe found in the postbags if search is made ; for he has known 
a case where an erring postbag on the L. & N. W.E. was made to 
deliver up an American stamp and thus save the excess postage 
to the recipient of the letter. But quite lately a most painful 
thing has occurred, which seems to show that we may be as much 
in fault as our American cousins : for I received a letter from 
New York enclosing, first a card from an English assistant secre- 
tary whose secretarial character is known to be well nigh spotless, 
acknowledging and expressing sorrow for a mistake in stamping 
a card addressed to New York ; and secondly, an envelope ad- 
dressed in my own handwriting to the same person and insuffi- 
ciently stamped. Now this is a more awful thing than at first 
appears : for the transmitter of these damning pieces of evidence 
remarks in concise American that "the drinks are on you," 
meaning me^ and ''hopes to see me in Paris in May, as. he is 
coming over to the meeting of the Photographic Committee." I 
wonder how much drinks cost in Paris ? After this I have vowed 
a vow always to write "Foreign" in big letters on the place 
where the stamp is to be put, when I address a foreign letter ; 
but I don't know whether I shall save enough that way to pay for 
those drinks. 

In a recent number of the * Astronomical Journal * Professor 
Newcomb has a note on the variation of personal equation with 
stellar magnitude. He compares different catalogues together, 
and finds their relative differences in this respect ; but to get the 
absolute systematic error of any one catalogue we must at present 
appeal to one of four investigations. Without following the 
details further, it may be remarked that the photographic method 
affords a ready means of adding to these absolute investigations. 
Measures on a photographic plate are not affected by personal 
equation of the kind affecting transits, and can easily be rendered 
independent of any personality in bisection of images. Thus the 
variations of a transit personal equation can be easily checked. 
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-3i/r. Maunder read the Minutes o? the last Meeting, which were 
^^i:i:ermed. 



, ,, ^r. Maunder. Seventy-six presents have been received since 
^^ date of the last Meeting. Of those which call for special 
5\^^ice I might mention the fourth volume of M. Tisserand's 
aite de Mccanique Celeste/ which treats of the orbits of the 
^Uites of Jupiter and Saturn and of thos^ of small planets, 
have: also received three extremely interesting photographs 
the Lick Observatory of the Comet Rordame-Quenisset, 



^^^^ii^-wing a break-up of the comet's tail very similar to that which 
*^ ^^ observed to happen to Comet Swift. Mr. W. T. Lynn has 



k 



sented a little book recently compiled by himself, entitled 
^markable Eclipses ' ; and we have to thank Mr. T. K. Mellor 
a new copy of his * Handy Map of the Moon/ which was first 
"^^^IbUshed some years ago. 

^ ^he President. In asking yoii to return your thanks to the 

^'^^ ^lors of these presents, I would especially call your attention to 

j^^se very remarkable pictureis of the comet — remarkable for their 

\j^ilarity to Swift's Comet of 1892 and also to Brooks' Comet of 

^^ JVo/. Turner. As I have brought the micrometer used at 

^^ford for measuring the plates of the Astrographic Chart to 

:*^ondon, on my way to the Conference at Paris, I thought it might 

• . ^ a good op|>ortunity to exhibit it here this evening. This 

^^titrament is similar in principle to the one in use at Greenwich, 

*^Vit the last-mentioned is a duplex micrometer, and requires two 

Arsons to use it with advantage. The instrument here is more 

TOL. XIX. u 
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suitable for an observatory with a small staff. In the focus of the 
eyepiece there are two small scales at right angles, by which any 
square of the reseau may be divided into a hundred parts in each 
direction and by estimation into a thousand parts. The particular 
square under the eyepiece is defined by two scales on the machine. 
The measures of portions of the stars on a plate can be written 
down with great rapidity, about one a minute, by a skilful operator. 
. The micrometer was made by Messrs. Troughton and Simms. 

In continuation of some remarks I made last Meeting on the 
adjustment of the Coelostat, I may add one or two others. 

The Coelostat is adjusted in the same way as an equatorial, by 
reading the declinations of the Sun or of known stars at different 
hour-angles. The altitude adjustment of the polar axis can, 
however, be made independently of astronomical observations, if 
. the latitude be known, by means of the level which is fixed to the 
attached telescope : the process being to set the telescope to read 
a south declination equal to the colatitude, and raise one end of 
the polar axis until the level indicates a horizontal . position. A 
single observation of a known object will then give the only 
remaining adjustment, in azimuth ; but the observation should of 
course not be too near the meridian. An actual meridian obser- 
vation might be used however, but as a transit and not as a 
declination reading, if another level be provided for levelling the 
declination axis of the telescope. If the Sun is so high that 
any portion of the roof obstructs the view, a refiection observation 
may be used under certain conditions. Finally, a graphical method 
can be used in determining the errors of adjustment of the 
polar axis. If the errors in declination at different hour-angles 
due to a given m al-ad just men t of the instrumental pole are 
plotted down on paper as radii vectores drawn from a point in 
directions corresponding to the hour-angles, their extremities 
will lie on a circle passing through the point. If any two radii 
vectores are knovin from observation, the circle drawn through 
their three extremities gives a complete determination of the 
problem, and the errors at o^ and at 6*^ (corresponding to the 
components of error in altitude and azimuth) can be easily 
read off. 

Prof. Turner then exhibited some slides showing the final 
mounting of the Coelostat in its hut of wood and Willesden 
canvas, showing on the same slide all the parts of the instrument, 
the covering, the observer, and even the image of the object 
observed ; this last being an image (or rather two images) of the 
Sun on the ground-glass of the photographic telescope, which was 
pointing downwards at the mirror of the Coelostat. 

Mr, By son. I am sure we are all glad that Prof. Turner has taken 
this opportunity to show us his measuring apparatus. It is pretty 
well accepted, I believe, that astronomers are very apt in their 
mechanical appliances ; but nothing could be simpler than this 
machine. Prof. Turner did not tell us that he has already 
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«ured 120 photographs for the Astrographic Catalogue, and 

these show on the average about 250 stars each, from which 

lay be seen how rapidly work can be turned out with this 

^liine. I wish also to express my thanks for the illustrations 

descriptions we have had of the coelostat. This is a subject 

^hich we are all interested, as showing the methods that will be 

►loyed in the forthcoming eclipse. 

^M President, With Mr. Dyson I have had the pleasure 
du'iT'ing the past few days of seeing the arrangements Prof. Turner 
ha:^ made at Oxford, and 1 have formed a strong opinion from 
whi.st,t I have seen that as an instrument for eclipse observation 
th^ coelostat is almost perfection. But to get perfection it is 
ii^^i^^ssary to study a thing such as this thoroughly to get its 
cft^>^bilities fully developed, and this Prof. Turner has done. I 
tbzKjBr^k that not only is this instrument an excellent one for obser- 
y*''^ion of eclipses, but also that it might be used with advantage 
^ «ui observatory. 1 will ask you to return your best thanks to 
I*^"^>i. Turner for his pictures and description. 

-Zfdr^ F, McClean then read a paper on and exhibited photographs 
or spectra of the helium class of stars. The photographs had been 
^-fc^n during the last twelve months in the course of his regular 
wox'k of photographing the spectra of the northern stars dovvn to 
ttt ^ third magnitude. When the series was begun heUum was not 
til ^n in question, but soon after the discovery the spectrum of the 
'i^^^ element was further identified with the characteristic spectra 
0^ a certain class of stars. The whole series of spectra which he 
t^-ci taken included 160 stars. 

~ZMr, Maunder said that he had brought a few slides illustrating 

^ti-^ very rhythmical character of the spectrum of helium as it had 

b^^n observed by Profs. Eunge and Paschen. When Dr. Huggins 

pti otographed the ultra-violet spectrum of the white stars like 

^xr"iu8 it became clear that the great dark lines which the photo- 

gr'stphs revealed were obviously part of the same rhythmical series 

^ the known lines of hydrogen. Later ou Prof. Ames succeeded 

^^ obtaining these lines of hydrogen in the laboratory, whilst in 

^^86 Mr. Balmer had enunciated a formula connecting the entire 

series of hydrogen lines by a very simple arithmetical relation. 

(-^ slide then exhibited on the screen showed that the formula for 

"tile oscillation frequency of the hydrogen lines was the equation 

^P a parabola.) Professors Kayser and Eunge succeeded in estab- 

l^hing a general formula for the spectra of metals, of which 

"aimer's formula was only a special case, and showed that in 

general an element gave three rhythmical series of lines, a prin- 

^^pal series of wide intervals, and two subordinate series, both of 

^uich approached the same limit. (Slides illustrating the analysis 

^^ the spectra of lithium and sodium were then thrown on the 

screen.) The spectrum of helium, or rather of the gas from 

^leveite, gave six series which arranged themselves naturally in 

^^0 sets, each set containing one principal series and two sub- 

xj2 
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ordinate series. These six series accounfed for every line in the 
complicated spectrum of the gas, and the inference was very strong 
that the cleveite gas was really a mixture of two gases, of which 
analogy would point out the gas giving the Dg line to he the 
heavier. But before Profs. Eunge and Paschen had begun their 
researches, directly Prof. Bamsay had revealed the new gas to 
astronomers, Prot. Lockyer and M. Deslandres had at once de- 
clared that the gas must be a mixture, not a simple gas, for 
Rome of the lines of its spectrum behaved in one way in the sokr 
chromosphere and others in another. D3 and Lorenzoni's /, for 
example, were always seen in the chromosphere; other of the 
i-leveite lines only occasionally. And the division which Prof, 
Lockyer and M. Deslandres made on the ground of their solar 
observations, corresponded exactly with that made bv Pmfs. Bunge 
and Paschen on the entirely different ground of the rhythmical 
relationships of the lines. There was, therefore, much reason to 
think that in the gas from cleveite they had m:ide known to them 
not one element only but two. • The one was helium, the element 
giving rise to the Dg line ; for the other Dr. Johnstone Stoney 
had sug2;e8ted the name ** parhelium." 

Mr. ShacTcleton exhibited some photographs of the spectra of 
" helium '* stars. 

The President (referring to the picture shown on the screen). 
The spectrum shown here has the red end to the right, w^hen»as 
the diagram shown by Mr. Maunder had the red end at the left. 
Is there not some convention as to this point? 

Mr. Fowler, The editors of the * Astro-Physical Journal ' lately 
sent out a circular in which they took the opinions of different 
persons, and it was decided by the majority that the red end 
should be always represented to the right, and certainly in practice 
this works very well. The name of helium stars may be certainly 
a very convenient one, and probably us good as any other for the 
class of stars described by Mr. McClean, but we ought to be very 
careful not to let it mislead us. Although helium and hydrogen 
are almost the only things which give us any indication of their 
presence, there is reason to suppose that sui^h substances as iron 
and manganese, which we have not seen, may be present in these 
stars. If the Sun had been at a stellar distance we should never 
have known anything about the existence of helium in the Sun ; 
but our knowledge of its presence entitles us to suppose that 
helium is also present in the atmospheres of stars like Arcturus, 
which at first sight appear to have no connection with the helium 
stars. 

Prof. Turner. I remember several years ago, in fact M^hen 1 
went on the Eclipse expedition of 1886 with Pro^. Lockyer, that 
he impressed on me that the red end should always be to the 
rifijht, pointing out as a memoria technica that both words began 
with "r." 

Prof. A. S. Herschel made some remarks on an analogy between 
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Baltner's law referred to by Mr. Maunder and a certain problem 
in acoustics.* 

Mr. Mauiider, Fellows may like to be reminded that Prof, 
Herschel was the first to point out the rhythmical character of a 
spectrum in the case of the lines of the great green band of carbonic 
oxide long before the formulation of Balmer's law. 

A vote of thanks was passed to Mr. McClean and to the other 
speakers who had contributed to the discussion. 

The President then called on Prof. John Milne, P.E.S., of the 
Seisraological Society of Japan, to address the Meeting. 

Prof. Milne, "When I was in Japan, occasionally I ventured to 
address audiences on the solar system, spectrum analysis, and 
other branches of astronomy, but here I hardly feel myself 
competent to speak on any subject other than that which relates to 
the movements of the Earth's crust, on which I with others have 
made many observations in Japan and elsewhere. Pirst I would 
speak of the large movements which are of interest to the 
geologist, those great but gradual upheavals of long duration 
which it seems possible may have been detected by astronomers 
who have noted the secular changes in the direction or their 
zenith. At many observatories annual changes in the vertical 
of from 2" to 14" are noted. At certain Swiss observatories, where 
organic action may not yet have ceased, changes of S or 6 times 
this amount have been recorded, whilst in .fapan it was observed 
that the greatest movements were in a direction parallel to the 
dip of the rocks. That is to say, in two countries where there is 
every reason to believe that bradyseismical action is nob yet ended 
levels indicate that motion is taking place rapidly, and is most 
marked in the direction we should expect to find it marked. 

Next I refer to the subject of earthquakes, which are of more 
frequent occurrence than is generally supposed. In the Isle of 
Wight there may be in one week twenty or thirty small earth- 
quakes which entirely escape notice. A remarkable thing about 
large earthquakes is that such phenomena may happen in one 
part of the world and be recorded in any other part of the world, 
the tremors and \xaves travelling with an enormous velocity, a 
velocity greater than that with which a vibration would travel 
through glass or steel. The question therefore arises " what is 
the medium through which these tremors are conveyed?" It is 
almost certain that the medium is not the rock which forms the 
Earth's crust, and this seems to point to the conclusion that the 
tremor passes through the interior of the Earth, which leads to the 
enquiry as to the material which forms this interior. To inves- 
tigate this question it would be necessary to have observing 
stations round the world to pick up, as it were, the tremors on 
their journey. Besides these earth-movements, which are the result 
of a crumpling crust, there are diurnal movements. The building 

* Prof. Herschers speech is reprinted as an article on page 232, 
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we are now in is probablj moving in some direction or another ; 
observations show that some buildings tilt slightly during the day, 
and move in the opposite direction at night, but do not settle back 
to exactly the same place. This tilting varies in amount, on 
different days and at different places, and it is a remarkable fact 
that it is seldom observed of great extent on a very cloudy day or 
a very rainy day, so that we may conclude that it is due to some 
cause connected with solar radiation. Turning now to tremors, it 
may be remembered that when an eclipse expedition went to Japan 
on a previous occasion it was never possible to get a good photo- 
graph, owing to the unsteadiness of the instruments. At certain 
times tremometers often behave apparently most inconsistently. 
In a building which seems solid and perfectly suitable for delicate 
experiments, these instruments show various and u'regular 
vibrations, whereas sometimes under circumstances when it would 
seem that they must be affected by air-currents, they remain 
perfectly still. It is remarliable that in G-reat Britain there is not 
one observatory for observing movements of the Earth's crust. 
The Earth is popularly called terra firmu., but in my opinion the 
description is quite inappropriate ; it is continually breathing and 
palpitating, and yet we are doing little or nothing to investigate 
these movements, which directly or indirectly affecc not only the 
Astronomer but all who live upon its surface. 

Rev, W, Sidgreaves. 1 should like to ask Prof. Milne whether 
he has found it necessary to take precautions to protect the 
pendulum from disturbance by movements of the air. Both at 
Kew and at Stonyhurst suspended magnets have been found 
oscillating for a considerable time under their air-tight covers. 
These oscillations are very rapid, and have been attributed to a 
circulation of the air within the covers, set up by a cold current 
striking them from the outside when the doors of the room in 
which they are placed have been left open, accidentally or other- 
wise. 

Mr. Stone did not think that real changes of the vertical of 
Fuch amount as Prof. Milne mentioned had been observed at any 
Knglish observatory. He asked whether it was possible to distin- 
guish easily between real earth-tremors and those caused by trains 
and other traffic. 

Prof. Milne. In reply to the suggestions put forward, I will at 
once say that there is always the possibihty of a light horizontal 
pendulum being disturbed by air-currents ; and in certain instances 
it has been difficult to distinguish betw^een movements caused by 
such currents and those due to real earth-tremors. Brocording 
magnets of magnetic observatories have often recorded small local 
earthquakes and movements due to earthquakes, the origin of 
which may have been distant a quarter of the Earth's circumfer- 
ence. As to the disturbance caused by trains and traffic, I can 
say that 1 can work quite well in the vicinity of a railroad with a 
delicate apparatus, which will easily show deviations of o"'i, and 
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get good results. The subject of geodynamics is a very large one, 
aud there are many volumes and papers published on each of the 
points raised to-night. In Japan there are 968 stations for the 
observations of earthquakes alone, and the documents collected 
from these amount to hundreds of thousands. 

The followings papers were announced and partly read: — 

E. H, M, BosanqueU " Note on a Determination of Precession 
and Drift, based on Auwers' Proper Motions," 

Royal Observatory, Greenwich, " Diameters of Jupiter measured 
with the Filar and Double Image Micrometers." Communicated 
by the Astronomer Royal, 

F, McClean, ** Photographs of the Spectra of 23 Characteristic 
Helium Stars ; also Photographs of the Spectra of 6 Stars of the 
3rd Magnitude, showing the Transitions from Type to Type." 

^ Royal Observatory, Greenwich, *' Observations of Comets a 
1896 (Perrine-Lamp) and h 1896 (Swift)." Communicated by the 
Astronomer Boyal. 

T, J, J. See, " Researches on the Orbit of 42 Comae Berenicis." 
A, Marth, " Ephemeris of the SatelUtes of Mars, 1 896-97. 'j 
R, H, M, BosanqutU " Second Note on a Determination of 
Precession." 

E, J, Stone, ** Tables for Facilitating the Computation of the 
Changes in the Star Corrections between the nearest * Mean 
Midnight' for which the Logarithms of the Day Numbers are 
available and the Time of Observation." 

The following gentlemen were elected Fellows of the Society : — 

William Banks, 30 Corporation Street, Bolton ; Alfred Ernest 
Young, Assoc. M.Inst.C.E., Trigonometrical Survey of Perak, 
Taiping Perak, Straits Settlements. 

The following Candidates were proposed for election as Fellows 
of the Society : — 

Lewis Evans, J.P,, F.S,A,, Barnes Lodge, King's Langley, 
Herts (proposed by Sidney Waters). 

John Anderton Greenwood, LL,M,, B,A., Brooklyn, Earl's Court 
Square, S.W. (proposed by Capt. D. Forbes). 



THE BRITISH ASTRONOMICAL ASSOCIATION. 

The sixth ordinary Meeting of the current session of the Asso- 
ciation was held at University College, on Wednesday, April 29, 
Mr, E, Walter Maunder, President, in the Chair. 

Eight new members were elected and the names of nine candi- 
dates for election were read and suspended. 

Br, Gill, H.M. Astronomer at the Cape, gave a short address on 
the work of the Cape Observatory, He referred in the first place 
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to the work done in connection with the International Astrographic 
Chart, and stated that all the catalogue-plates which contained 
the stars to the nth order of magnitude for the zone undertaken 
by the Cape Observatory were finished and he was awaiting 
definitive instructions from the International Committee before 
proceeding with the chart-plates. Another important piece of 
work had been the completion of the reduction of the observations 
of Victoria, Sappho, and Iris. The results of the observations of 
these minor planets gave a value of the solar parallax which agreed 
almost precisely with that arrived at by Prof. Newcomb from a 
complete discussion of the parallax by direct trigonometrical 
methods ; but when the mass of the Moon was determined from 
these observations there was a remarkable discordance between the 
results, and he was prepared to defend, at the approaching meeting 
of the Superintendents of the four Nautical Almanacs, the value 
derived from the observations of the minor planets, particularly as 
compared with that which was derived from transits of the Sun. 
Another important matter which has been brought to a successful 
conclusion is the photographic chart of the heavens from declina- 
tion 1 8° S. to the 8. pole, which includes approximately all stars to 
the loth magnitude. The result vas that they had a catalogue of 
about 450,000 stars, which would be published in three volumes of 
about 800 pages each. The first volume was printed, the second 
was in the press, and the third would be ready before the printing 
of the second was finished. In conclusion, Dr. Gill referred to the 
completion of the geodetic survey of South Africa, begun in 1882 
and finished in 1893, and the final published results of which he 
had brought Lome with him. 

Dr. Downing and the President heartily congratulated Dr. Gill 
on the successful completion of so much of the programme he had 
set himself. 

Mr. ScJiooling read a note by the Bev, F, J. Eld, on " A Eemai'kable 
Facula." The observation was made on April 13, when the spot 
was close upon the limb of the Sun. The lacuJae appeared piJed 
up into a peaked mountain of prodigious height, and reminded the 
writer of a snow-clad Alp seen from a distance. 

The President said that the facula to which Mr. Eld alluded was 
recorded on the Green\xich photographs and certainly looked 
exactly like a white mountain projected on the black background 
of the spot. 

A paper by Mr. C. Hoherts, on *' The Present Appearance of 
Saturn, *' was then read. The paper was illustrated by a drawing 
made April 25, 1 2^ 30™. The belts on the ball were very vi'ell seen, 
the broad N. equatorial belt being clearly double, and several dark 
patches on it gave it a mottled appearance. The narrow equa- 
torial band was traced almost from limb to limb. North of the 
N. equatorial belt was a rather narrow, fairly bright zone ; then 
another pretty broad belt, and north of this a dull zone, and then 
the dark N. polar region. 
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Mr, Ghreen remarked that M. Antoniadi at Juvisy had recently 
had, on April i8, the good fortune to detect a new and well-defined 
division and two fainter ones on the inner bright ring of Saturn. 
The first division could be easily seen in a 6|-irj. reflector. The 
other two divisions could only just be glimpsed with the 9f-in. 
equatorial at Juvisy, magnifying some 300 diameters. Instead of 
the Encke division, ring A showed some enormous white spots 
separated by dusky intervals. The ring appeared broken as it were 
into fragments. 

The President remarked that the curious markings indicated in 
M. Antoniadi's drawing resembled very much the markings shown 
in a celebrated drawing of Saturn by M. Trouvelot made many 
years ago and since frequently engraved. As there was a week's 
interval between M. Antoniadi's and Mr. Roberts's drawings there 
was no necessary contradiction between them. 

A chart of Jupiter, by Mr, H, F, Griffiths, made from a set 
of drawings of the i6th, 19th, and 22nd March, was thrown on the 
screen. 

Mr. Maw and the President both congratulated Mr. Griffiths on 
the beauty of the drawing and the skill and attention displayed. 
Following this a table prepared by Mr, Crommelin, showing the 
elements and ephemeris of Swift's Comet, was thrown upon the 
screen. Mr. Crommelin stated that the comet was now coming 
into a better region for observation and that it ought to be visible 
with ordinary instruments for at least a month more. Some slides 
of star-fields by Mr, Clough, of Southport, were also shown, taken 
with a Dallmeyer portrait-lens of 3|-in. aperture and lo^in. focus 
attached to a 95-in. " With " reflector. 

Mr, Mallett discussed the best method of hand-drawing . the 
approaching eclipse. He strongly advocated drawing with white 
or tinted crayons on dark-tinted paper, and suggested 4| centi- 
metres radius as a suitable scale for the Moon. 

Dr, Isaac Roberts read a paper on " The Relative Efficiency of a 
Reflector and of Portrait-Lenses in Celestial Photography." 

Dr. Gill thought that Dr. Roberts had rather exaggerated the 
advantages of the reflector with which he had done so much 
admirable work. It was not fair to compare a 3g-in. or 5 -in. lens 
with a 20-in. reflector. A fairer comparison would be between 
a 5-in. lens and a 5-in. reflector. He believed that the new 
Taylor lens was the best astronomical lens for a large field 
which had yet been brought out. 



ROYAL METEdROLOGICAL SOCIETY. 

The monthly Meeting of this Society was held on Wednesday 
evening. May 20th, at the Institution of Civil Engineers, Great 
George Street, Westminster ; Mr, E. Mawley, F,E,H,S,, President, 
in the Chair. 
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Mr. E, H, Curtis read a paper on the exposure of Anemometers, 
in which he gave the results of a comparison of the records from 
the three anemometers at Holyhead, viz. the Robinson, the bridled, 
and the pressure-tube anemometers. It was clearly shown that 
the force of the wind is greatly affected by surrounding objects. 
The author is of opinion that for anemometrical records to be 
reliable and of value not only must the instrument be exposed 
in an open place, free from local obstructions, but it is also 
a.bsolutely essential that the stand which carries it shall offer 
practically no resistance to the wind, and that the instrument 
should not be placed on the roof of a house. The paper was 
illustrated by a number of lantern-slides. 

An interesting collection of photographs of clouds sent to the 
Society by Mr. H. C. Eussell, F.H.S., of the Sydney Observatory, 
was also exhibited. 



On the curious Light seen at Oxford and other Places, 

1896 March 4. 

1 WAS much interested in reading, in the * Monthly Notices of 
the Royal Astronomical Society' tor March and April, in the 
' Observatory ' for April and May, and in the * Journal of the 
British Astronomical Association' for April, the various accounts 
and notices ot' the " curious light " seen by different observers on 
the evening of March 4 last. 1 did not myself see the light in 
question, but having in the course of a long experience seen 
numerous manifestations of the aurora, I um tolerably well 
acquainted with the many different forms under which it appears. 
I have also seen various large comets, and am familiar with the 
appearance of the zodiacal light in this latitude. I would there- 
fore, if I may so presume, offer some remarks as to the probable 
nature of the appearance of March 4. 

Some of the observers concluded that the light was auroral, 
others were divided in opinion as between the zodiacal light and the 
aurora, whilst some compared it to the tail of a comet, without in 
general being able, as it were, to assign the appearance to a distinct 
cause ; but to one of the three mentioned it would undoubtedly 
seem to belong. The question as to which seems to me to be to 
some extent one of relative probabihty, having regard (i) to the 
comparative frequency of either phenomenon, and (2) to a con- 
sideration of whether the facts observed are on the whole better in 
accord with the known appearances presented by any particular 
one of the three phenomena. 

Without presuming to superior powers of observation, I may- 
remark that 1 could usually readily distinguish between the zodiacal 
light and the aurora. There seems to be between the two pheno- 
mena a difference not only in general appearance but also in 
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behaviour, if there be opportunity of watching the particular 
phenomenon even for a comparatively short time. Of course some 
experience will enable a person more readily to form a judgment, 
since he will better know the various appearances that different 
phenomena present. 

The instances in which a large comet has suddenly come into 
view are rare, besides which, so far as I am aware, nothing is 
vknown of any comet that could have produced the appearance seen. 
Considering also that the evidence for the light being cometary 
consists of impressions only, the question of its having been 
the tail of a comet may probably be altogether laid aside. On the 
other hand, the zodiacal light and the aurora are much more 
frequently seen, and may by comparison be said to meet on much 
more equal terms. 

The report from the Eadcliffe Observatory, Oxford, is that the 
zodiacal light was seen on March 4 between 7^ and 8*^ p.m., and that 
" it was very distinct and bright, extending in the usual lenticular 
form nearly to the Pleiades^ Leo Breuner gives confirmatory 
evidence from abroad as to the zodiacal light being bright at this 
time. In neither account is there mention of any abnormal beam 
or band of light. And those who did see the beam do not 
appear to be really satisfied that it was connected with the 
zodiacal light, but rather the contrary. Thus Mr. Bellamy, 
at the University Observatory, Oxford, " had often observed the 
zodiacal light in Oxford, hue this appearance struck him as quite 
unfamiliar." Professor Turner himself says, " besides the extra- 
ordinary brilliancy of the light, the concentration of it along the 
axis of the cone (assuming it to be really the zodiacal light) was 
Tcjmarkable, suggesting at first nothing so much as the tail of a 
comet as bright as that of 1882'' ; but further adds that " the edges 
were comparatively well defined, and did not present the gradual 
fading off usually seen in the zodiacal li^jht '' ; whilst Sir W. J. 
Herschel, who appears to have seen the zodiacal light in the early 
part of the evening, says of the later apparition that " the whole 
thing was a striking, sharply defined object, and therefore quite 
alien, to my knowledge, to the idea of the zodiacal light." He 
further describes the light as " parallel-sided • . • . with very w^ell- 
defined edges." Mr. Cope, at Malvern, speaks of the appearance 
as " resembling an electric search light," which he considered to be 
auroral, and he further describes it as varying considerably in length 
during the time that he saw it. Again, Professor Turner describes 
the light as having soon "become much fainter, though still brighter 
than Mr. Bellamy remembered to have ever seen the zodiacal 
light." He adds, " It was fading rapidly, and within a few minutes 
was no longer very noticeable," which, he remarks, seems " quite 
inconsistent with the idea of the light disappearing by seWin^ rather 
than by fading^ He considered that " there was no motion appa- 
rent." But Mr. Newall's assistant at Cambridge reports the " ray " 
as " evidently shifting southwards," and Mr. Cope thought that it 
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shifted " to the left," that is southwards. Mr. Bellamy estimated 
the width of the beam "at barely 1°/' which Professor Turner 
eonfinns. Mr. Martin, at Dunsink, saw " the light " for about two 
minutes, when thick clouds hid it ; he estimated it as " 5° wide." 
Mr. Monckton, at Wolverhampton, says "the width of the light 
kept nearly the same till it tapered off a little, high up in the sky." 

Now it appears that the zodiacal light was undoubtedly seen on 
March 4, tind it is evident that later in the evening there was also 
aurora, auroral appearances and streamers having been noticed by 
various observers ; moreover there was corresponding magnetic 
disturbance at Greenwich. So much thus seems certain. But the 
question remains, was the special phenomenon — the beam or band 
of light — the zodiacal light, or was it auroral ? 

Perhaps I may now be permitted to give some particulars con- 
deming an appearance, certainly auroral, seen by myself many 
years ago, on 1847 March 19. At 7*^ 30°* p.m. on this day a bright 
aurora with streamers was visible behind clouds in the north, 
which increasing cloud soon hid from sight. At 8*^ 45°* a singular 
and brilliant baud of light appeared suddenly, extending from the 
w^estern horizon upwards across the zenith to 20° or 30° beyond. 
It was of a whitish colour. At 8** 55"* clouds partly concealed it 
from view, but these soon again cleared away, leaving the beam 
very much brighter, it appearing also to be moving towards the 
south, passing now some 20° to the south of the zenith. Clouds 
appearing gradually hid it from view, and at 9*^ 30™ it was no longer 
visible. At lo** 30°* the sky was again pretty clear, with aurora 
i^till visible in the north showing brilliant streamers, but the band 
of light was not again seen. 1 give this note in full since it has 
not previously appeared in print. There w^as corresponding 
disturbance of the magnets at Greenwich: see ' Greenwich Obser- 
vations,' 1847, P^g^ [10]. At page (220) of the same volume 
observations of the aurora and of the special band are to be found, 
as observed at Greenwich, Cambridge, and at Playford near 
Ipswich. One observer speaks of the special appearance as ** a 
brilliant band or zone of light." Another remarks that "the 
permanence of its character separates it from the class of streamers.*' 
Others described it as " of a silvery white "and as "perfectly white," 
and one remarked that the " streak " was " similar in some respects 
to the great stream of light which was visible about 16 or 18 years 
since," also that it occupied " the same portion of the sky." One 
observer describes the band as reaching from the eastern to 
the western horizon, passing across the zenith. The width was 
given by different observers as from 2° to 3^°, and several of the 
observers noted the motion southward. 

It will be now apparent that, although the aurora frequently 
manifests itself in streamers of somewhat evanescent character, 
which shoot upwards with a flickering motion to a considerable 
altitude, there are also occasions when isolated beams are seen 
rising also to a considerable altitude, without that flickering or 
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rapid motion so often observed, but rather remaining visible for 
some time, and showing much more gradual changes of position 
and form. 

Bearing in mind \ihat has been said, let us now review the 
observations of 1896 March 4. The only circumstance that 
seems directly to connect the bright beam willi the zodiacal 
light is the statement that it was observed to be in the 
axis of the cone of light. This, if suggestive, is not in itself proof 
of connexion therewith, neither is it proof that the light was not 
auroral. Further, the beam was narrow, had well-defined edges, 
gradually varied in length and also in intensity, and appears also to 
have moved southward. These qualities are not typical of the 
zodiacal light, but they have all been observed in the aurora, and, 
as before mentioned, later in the evening aurora was certainly 
seen. 

Now let us compare the facts observed regarding the appear- 
ance of 1896 March 4 with what w^as recorded of that of 1847 
March 19. The month was the same; the hour of the evening was 
similar ; the position of the beam in the sky, its width, definition, 
and comparative permanence (as compared with ordinary auroral 
streamers) were also similar. And both nppear to have had a 
movement southward. Also, on both occasions, there was in addi- 
tion aurora with streamers as usually seen, and corresponding 
magnetic disturbance was observed at GrreeuM'ich. 

It is further interesting to note that Dr. Kreutz (' Monthly 
Notices of the Royal Astronomical Society ' for April) speaks of 
an appearance very similar to that of 1 896 March 4 (" eine ganz 
ahnliche Erscheinung "), as having been seen at Kiel on 1895 
March 13, in the west-north-west, which was taken to be auroral. 
On this occasion also there was magnetic disturbance at Green- 
wich. 

There are two periods of the year at which in our latitude 
magnetic activity is greatest (more especially near the epoch of a 
sun-spot maximum, now not long passed). These are near to the 
time of the spring equinox, and, again, near that of the autumn 
equinox. In summer and winter the magnetic activity is diminished. 
(1 am not here speaking of the diurnal magnetic variation, which 
in our latitude is in all years greatest in summer and least in 
winter, but of their regular magnetic disturbance.) The dates we 
have been considering — March 4, 13, and 19 — are all at the period 
of spring magnetic activity. 

If, now, 1 have interpreted aright the observations of 1896 
March 4, 1 think that we can hardly resist the conclusion that the 
'* curious light" then seen was certainly auroral. 

I may add that (unless otherwise indicated) any statement or 
quotation here given referring to observed facts will bo found in 
one or other of the publications mentioned at the beginning of 
this paper. William Ellis. 
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On a Relation between the Spectrum of Hydrogen 

and Acoustics. 

With regard to Messrs. Eunge and Paschen's successful classifi- 
cation of these elementary spectral lines in series, it is perhaps 
hardly correct to say that do approach to a physical explanation of 
the series has yet heen arrived at ; and I would like in comment 
on that ohseryation made in Mr. Maunder's most admirable and 
suggestive discourse *, to direct attention to an acoustical problem 
which I had accidentally been led to solve just before the an- 
nouncement, in 1886, of Dr. Balmer's law of the hydrogen-lines, 
with results which struck me then, and which I have never since 
doubted, will probably furnish us in some form with a real explan^ 
ation of the law. 

If an open air-pipe is sounding its mth harmonic note, will 
resonance of that harmonic order still be possible in tfce pipe, 
and how much will the pitch of its note alter, if wind of any speed 
blows through the pipe? The answer to this question is, that 

taking n any whole number ^ m, if the wind's speed is — ths of the 

velocity of sound in air, and if the pipe is shortened by — aths of 

its original length, the moving column of air in the pipe can still 
be thrown, by the same note as before, into a stationary undulation 
of m vibrating segments. But if, instead of shortening the pipe, 
its length is kept unaltered, then the m segments in which it can 
vibrate with that air-speed will emit and respond to a note whose 
frequency or pitch bears to that of the original ordinary har- 
monic of the same order in the tube exactly the ratio, i — 

which, if we write 71 = 2, multiplies the fixed pitch, A, in the series 
of lines 






^{- 



m^ 



A 



of Balmer's law. 

Take, next, a fiute with open ends, and bend it into a circle till 
the ends meet, so that the air within can course round and round 
the tube with any required wind-speed. When sounded at rest 
by blowing over a side-orifice of the tube in the usual way, this 
tube's ordinary harmonic notes are all identical with those of an 
open tube half as long (the tube's two halves behaving simply as 
two such successive open tubes following each other), and the 
above solution shows that for any ordinary harmonic note m 
sounded in the whole tube, as in either of the half-circuits, with 

the air at rest (which is also expressible as -*, in >terms of the 

even numbers of vibrating segments, m^, which the tube then 

* See page -22 1. 
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contains), the aiYs wind-speed must be (— or — ) x that of 

sound, to obtain stationary undulation in the circular tube, of its 
natural mode and rate of oscillation, m ; and that the effective 

pitch of the note which is then sounded is •! i — -^ \ x the 

pitch of the same harmonic note in the tube with the air at rest. 

A circular revolving ring of fluid, rather than a stream of fluid 

tirough a straight tube, thrown into resonance, and emitting 

vribrations from a lateral point of its circumference, seems thus to 

lL3e the true construction of a vibrating atom which conforms per- 

:f^ectly to Balraer's law ; and the three series of lines found by 

unge and Paschen in the spectra of the alkaline metals, and of 

elium and the helium companion, would thus seem to indicate 

hree ring-clusters interlacing, among whose circuits, of all possible 

elocities, only those sj)eeds are perceivable by the spectroscope 

hich fulfil the conditions of resonance in their circuits in i, 2, 3, 

r more stationary wave-length undulations along them.* 

[* Terms in the hydrogen-line series haying even values, wij, of m^ in the 
enomiiiators, of their fractions — ^ are thus perfectly accounted for by reson- 

nces of a circular tube's ordinary mode of side aperture vibration, when flows 

I 2 

f the elastic medium circulate in it at — th (or — ths) of the medium's ordinary 

m ^ m^ ' '' 

ave-speed ; but to complete the series with odd values also of m^, it would be 
ecessary to assume that such a tube can vibrate also with an odd number, ?Wj, 
)f whole segments round its circumference, and with an air-speed still just 
imilarly related to wij as before. With the even multiple, 2, here adopted, of 

^he tube's normal air-speed — » or — , this is an incompatible postulate with 

•coursing conditions, just as it would be with a stationary condition of the fluid 
in the pipe, because when there is an odd number of nodes in an open unbent 
pipe, when the air is either at rest or coursing through it at twice the normal 
speed for that node-number, instead of oscillating co-directly at the tube's two 
ends, so as to allow the two ends to be joined together coni»ordantly, the air's 
motions at the two ends of the tube are oppositely directed — either both inwards 
or both outwards simultaneously, — and they would therefore conflict with each 
other when the tube's two ends are brought together ; and some physical cour 
dition outside of the acoustical theory itself must therefore be looked for to 
supplement its action and to enable it in some more suitable conditions to supply 
the odd-numbered series of lines missing from this explanation. I have not yet 
btjen able to discover any such construction ; but the ease with which the vortex- 
theory of velocity, as described below, appears to remove one main difficulty 
which attends this attempted mode of explanation, allows good hopes to be 
entertained that ip the nature and behaviour of light-waves, and in the theory 
of the structures of vortex-rings, some properties will be found and noted 
which may suffice to fill up a blank in this description, with respect to the re- 
maining unexplained odd-numbered terms of the hydrogen-line series. But 
without such aid of any physical construction, node-numbers taken only 
even, as mj, coupled with air-speeds in the tubes always fourfold the normal 

ones, or — X the ordinary wave-speed, will, I perceive just now, include 

satisfactorily in the acoustic theory itself the odd-numbered as well as the 
even-numbered members of the Balmer series. — Note^ May 28tii, 1896. A. S. H.] 
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Now that an electro-magnetic view is taken o£ the nature of 
light and etherial radiations, the annular vortices also now generally 
regarded as composing atoms' structures may, perhaps, not inap- 
propriately, be likened to gramaoe-rings endowed with annular 
as well as with vortical rotations *, and in the gramme-ring we 
may notice that the current is drawn off, as in such sounding- 
tubes as here described the vibrations are euiitted, from side- 
points of its revolving circle. The resemblance, too, between 
the wave-phenomena of sound and of light, in general, is not 
80 very distant, but that an acoustical property like that described 
may fairly be expected to have a parallel or counterpart corre- 
sponding very closely to it in optics. A. S. Hebschel. 

[* The ratio, i — f - J , affecting the natural pitch, mA, of a ring-tube's mth 

harmonic {A being the pitch of the tube's natural lowest note) yields a series 
by varying m, if the length of the sounding-tube is constant, which by itself 
alone differs very far from Balmer's line-array, because that ratio multiplies a 
successively changing wave- frequency, mA, instead of a fixed one, -4, as in 
Balnier's law. To bring the theoretical series into agreement with the obseryed 
one, it would suffice fo postulate that, by the action of some physical condition, 
only one in every m of the tube's internal oscillations receives and emit« 
external impulses, since then the exciting or the emitted wave-frequency would 

only be — th of that in the tube, and the elimination of the intruding factor 

m from the theoretical series of ratios might be supposed to be thus naturally 
effected. I have not been successful in trying to devise some construction 
which might be thought physically efficient for this purpose ; but if instead of 
supposing resonance to occur in streams revolving, like the iron armature in a 
gramme-ring, along the core of a ring-vortex, the resonant ring-tubes are 
supposed to be the fluid stream-lines themselves of the vortex-ring, then it 
seems probable that such tentative hypothes( s may all actually be quite un- 
needed, for in those stream-lines (at least in the near vicinity of the core, where 
they are circular) the velocities of flow are inversely as the radii or circum- 
ferences of the stream-circles. As the velocities diminish (or as m increases) in 
the widening circles, therefore, so do the numbers {m) of wave-lengths into 
which the ring is stationarily divided, increase also ; so that these harmonic 
wave-lengths are all of constant length throughout the vortex, and would there- 
fore have, were the fluid along the streams at rest, some C07istant wave-frequency 

or pitch At throughout, which is then changed to ] i — ( -^ j I -4, as in Bal- 

mer's series, in the different ring-streams whose speeds of flow are — X the 

m 

velocity of light in the luminiferous ether at rest, which is supposed to be the 

flowing substance of the atomic vortex-rings. One can scarcely help concluding, 

from the very consistent evidence which all these reflections seem to offer, that 

it is the natural resonance of the streams of revolving ether in ring-vortices of 

vortex-atoms' structures, which is visibly represented by the series of lines met 

with in the spectra of so many metallic elements, all agreeing perfectly in their 

wave-length processions with the law of progression detected first by Balmer in 

the ooniiilete array of the spectral lines of hydrogen.— 3o^c, May loth, x8c6. 

A.S.H.] 
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* 

Mr. HougVs Researches on the Periodic Law of 

Latitude-variation.^ 

The discovery of the periodic law of latitude-variation, due mainly 
to the researches of Dr. S. C. Chandler, has given rise to several 
attempts to reconcile theory with observation, by including in thd 
dynamical theory of the Earth's rotation possible effects of change 
of form or of the mobility of the parts of the Earth. In the 
'Astronomical Journal,' No. 345 (see 'Observatory,' August 1895), 
Prof. E. 8. Woodward has employed the equations of motion of a 
body of changing form to show that the flow of the Earth's 
material relatively to its principal axes may give rise to a con- 
siderable modification in the duration of the Eulerian cycle, but 
the equations used are powerless to give any indication of the 
extent of this modification, or, in fact, even of its sign. 

In recent papers Mr. S. S. Hough, Isaac Newton Student in the 
University of Cambridge, has endeavoured to evaluate the dis- 
turbing angular velocities and the consequent modifications in the 
period on two different hypotheses as to the constitution of the 
Earth. In the former the interior of the Earth is assumed to be 
in part fiuid, while the outer crust is treated as rigid. The results, 
however, are of a negative character, showing that such ar 
constitution would lead to a phenomenon in direct contrast to that 
which is observed, namely a shortening instead of a lengthening 
of the period. In the second paper, the Earth is regared as solid 
throughout, but the material of which it is composed is supposed 
capable of elastic distortion. The difficulties of the mathematical 
treatment necessitate the neglect of possible variations in the 
density and elastic quality of the Earth's material, and the case 
considered is, therefore, that of a homogeneous spheroid composed 
of isotropic, incompressible material. Such a spheroid, if of the 
same size and mean density as the Earth, the external figure being 
such that it is free from strain in its interior when rotating 
uniformly in a sidereal day, would oscillate, if rigid, in a period of 
232 days. If, however, the spheroid be composed of elastic 
material of the same degree of flexibility as steel, it is estimated 
that the period would be prolonged to 335 days; but assuming 
that the effect of heterogeneity is to further prolong the period in 
the ratio 305 : 232, the period for the actual Earth supposed of 
the rigidity of steel is estimated as 440 days. It is therefore 
concluded that the observed extension from 305 days to 427 days 
may be adequately accounted for by supposing that the resistance 
to distortion of the solid parts of the Earth is rather greater than 
that of steel. 

* " On the Oscillations of a Rotating Ellipsoidal Shell containing Fluid/' 
Phil. Trans. 1895 A, and " On the Rotation of an Elastic Spheroid," Proc. Roy. 
See., March 1896. 

VOL. XH. X 
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The latter problem has been previously treated by Ptof. New- 
comb ('Monthly Notices/ March 1892), who giyes a simple geo- 
metrical explanation of the phenomenon. Mr. Hough enters into 
a full analytical discussion of it, which confirms in the main th^ 

Srocedure of Prof. Newcomb, but discloses a slight erroi; in its 
etails. 
Another cause which may tend to modify the Eulerian period 
is to be found in the mobility of the ocean and of the atmosphere* 
The inclusion of the effects due to this latter cause will of course 
lead to a modified estimate of the Earth's rigidity. According to* 
Newcomb the period of the latitude-variations will be longer with 
the ocean in its actual condition than it would be if the ocean 
were rigidly attached to the solid Earth, and consequently the 
extension of the Eulerian period is to be explained only in part 
by elasticity. We should therefore obtain an increased estimate 
of the Earth's rigidity. In Mr. Hough's opinion, however, 
Newcomb's conclusions as to the effects of the ocean are not 
well-established, and further research is necessary to determine 
the nature of the modification due to this cause. He, however, 
accepts the view that the chief factor which accounts for the pro- 
longation of the period is elasticity, and that the estimate of the 
Earth's rigidity deduced from Chandler's period without taking 
account of the ocean, \^ill not be modified to any considerable 
extent when the effect of the latter is included. 



Selenographical Notes. 

The AEiADiEUS Cleft. — Though this familiar object is for the 
greater part of its length one of the coarsest of lunar clefts,—, 
easily glimpsed under a low Sun with a good 2-in. achromatic, — to 
appreciate the true character of the great chasm with all its 
manifold details requires not only an exceptionally perfect night, 
but an instrument of large aperture with high powers. 

Prom the date of its discovery, more than a century ago, by 
Schroter of Lilienthal, it has been keenly scrutinized by Madler, 
Schmidt, Webb, and many other renowned observers of lunar 
detail, and its peculiarities described; but to the last must be 
given the credit of drawing attention to the most striking feature 
in connection with it, — viz. its duplication, or rather the over- 
lapping of what are apparently the ends of the eastern and 
western sections, about two-thirds of the way between the little 
crater Ariadaeus and Silberschlag. 

Webb's discovery of this curious structural arrangement was 
made in 1861, and is fully described in the ' Intellectual Observer,' 
Vol. xii. p. 102, where he remarks — " How so apparent a feature 
should have escaped all previous observers, and even Schmidt 
himself, id not easy to understand ; but it proves how much yet 
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xemains to be done for the topography of the Moon.** It may be 
said, however, on behalf of Schmidt and others, that, so far as my 
experience goes, this duplication, or even the indications of it, 
«icept on extremely favourable occasions, is by no means so 
•easily seen as Webb asserts, at any rate in " common telescopes." 
In 'the 'Observatory,' Vol. xii. p. no et seq,, I described the 
results of a critical examination of the lill in 1888, with the great 
Lick Telescope, by Prof. Holden and Mr. J. E. Keeler, in which 
Webb's statement is supported so far as the breach of continuity 
in the cleft is concerned, but not as regards the overlapping. In 
Prof. Holden's drawing, the eastern, or Silberschlag, section of the 
cleft terminates at what appeared to be, on Dec. 1 1, 1888, a bright 
spot,— -a portion of an old crater-ring which the cleft traverses. 
The western, or Ariad»us, section begins at a hill separated from 
the termination of the first section by a little more than the width 
-of the chasm and lies nearly due south-west of it. It was also 
apparent that the eastern section differed slightly in direction 
from the western, tending more towards the north. 

Quite recently I have received, through the courtesy of 
Xieut. P. B. Moles worth, E.E., the results of his examination of 
i;he cleft and its neighbourhood at Hong Kong, in August 1892, 
with a 9j-in. S.O.G-. reflector by Calver, which are not only of 
great interest as regards its minuter features, but as confirming 
Webb's observation of the overlapping portions. With a power 
of 37 Si on the evening of August 13, he noted the eastern section 
of the rill at the place in question traversing a mountain mass, 
which lies on its southern side, as a wide irregular chasm, bending 
slightly towards the north, and thinning out to less than half its 
width after passing through the mountain, and then suddenly 
terminating. The western section, less wide, but also curved in the 
same way, is more regular in breadth, and gradually thins out to 
invisibility on the east. Between these overlapping grooves there 
is a slight ridge, which, judging from the sketch before me, appears 
to have been a very obvious feature. The difference between 
Webb's and Molesworth's drawings, which in other respects are 
tolerably concordant, is that the latter shows the overlapping part 
of the eastern cleft as much broader, instead of much narrower, 
than the western, and exhibits the sides of both chasms as very 
irregular. The rock, bridging the western division of the cleft at 
tk point about one-third the distance between Ariadseus and 
Silberschlag, and which, as Prof. Holden points out, is a part of a 
large degraded crater, is described by Moles worth as a short high 
hilL Between this and the overlapping length lies a group of 
mountains of some intricacy, through which the rill cuts without 
apparently any modification in breadth, but, what is noteworthy, 
it displays here a short bank or elevation midway, dividing it into 
two narrow channels. In its progress through (if not partially 
over) the Silberschlag range, it is shown by Lieut. Molesworth as 
following a serpentine course, while its breadth appears to be less 

z2 
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Ulan one-fourth of what it is on the neighhouring plain to the- 
west. 

The convexity of the floor of the cleft, west of the hill which 
bridges it over, and its extension towards Ritter d (which seems ta 
involve a second instance of duplication) are points which, 
doubtfully asserted by Molesworth, must be left for future 
confirmation. 

As a proof of the excellence of the night on which these 

observations were made, it may be stated that sixty craterlets are 

shown on the plain south-east of the cleft, and at least as many 

more were observed, but not inserted in the drawing. Of these 

five, of a very miuute type, lie on the southern glacis of Whewell, 

eight surrounding a good-sized, but unrecorded ring N. of 

Whewell, five round Cayley B, and the rest pretty evenly 

distributed in the region between the southern side of the cleft 

and a hne joining De Morgan and the Silberschlag range. It will 

be interesting to see how many of these little objects will be 

discovered under the process of photographic enlargement. 

Beaumont House, Shakespeare Road, T. GwYN ElGEB. 

Bedford, 1896, Maj 19. 



CORRESPONDENCE. 

To the Editors of * The Observatory.^ 

The Eclipse o/a.d. 393. 

Gentlemen, — 

In my letter to you of the 6th of January last (No. 237,, 
p^ 91) I stated that Zosimus alone amongst the ancient historians 
speaks of an eclipse of the Sun as having occurred during the battle 
between Theodosius and Eugenius ; and as all the other historians - 
mention a violent storm at the time as having contributed to the 
final victory of Theodosius, it is probable (as remarked by Clinton) 
that Zosimus inadvertently recorded an ecKpse instead of a storm. 
Professor Stockwell, however, taking it to have been an eclipse, 
and finding none which would at all answer the conditions but this 
of A.D. 393, November 29, proposes to antedate the accepted date 
of the battle by nearly a year. The objection to this is, as I 
pointed out in my letter, that the contemporary historian, Socrates^* 
gives September 6 as the date of the battle — a much more likely 
season, I may remark, than the end of November for the region, 
close to the Alps, in which it was fought, and also giving more 
time for the subsequent events recorded before the death of 
Theodosius in the following January. 

In No. 37 2 of the ' Astronomical Journal ' (of which he has kindly 
forwarded me a copy) Prof. Stockwell virtually traverses my 
statement that Zosimus is alone amongst the ancient historians in 
speaking of an echpse at the time of the battle, by saying, in at 
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note to his interesting article on Eclipses and Chronology, that 
Ammianus Marcellinus and Prospenis Aqnitanus also connect the 
"l)attle with an eclipse. Now all those who are familiar with the 
history of those times will remember G-ibbon's encomium on the 
"trustworthiness of Ammianus Marcellinus as an historical guide. 
•But it so happens that he fails on this occasion. His history 
•terminates with the death of the Emperor Valens in a.d. 378, 
^nd he probably died in a.d. 380, thirteen or fourteen years before 
-either the eclipse or the battle. Prof. Stock well takes his in- 
'formation from the late Prof. G. SeyfFarth, whose reference is not 
to Ammianus Marcellinus, but to Marcellinus Comes, a later and 
very inferior writer. His statement agrees so closely with that of 
Trosperus Aquitanus, that it is probably taken from the latter. 
Tt is not quite certain whether an eclipse is mentioned ; the words 
are " hora diei terti& tenebraB factaB sunt." But the decisive point 
in the matter of which we are treating is that both chroniclers 
place the " tenebrae " in the year before the war between Theodosius 
and Eugenius ; so that if caused by the eclipse in question, the 
battle occurred on the date usually accepted (a.d. 394), and the 
death of Theodosius in a.d. 395. 

Yours faithfully, 
Blackheath, 1896, May 12. W. T. LtNK. 

Sarrabat and the Comet of 1729. 

Gentlemen, — 

This comet was discovered at Nismes by Eather Sarrabat, 
Professor of Mathematics at Marseilles, on the 31st of July. Soon 
afterwards he ceased to be able to see it on account of the 
increasing moonlight; but succeeded in observing it during the 
eclipse ui the Moon on the 8th of August. Cassini did not 
receive intelligence of the discovery until the 26th of that month. 
When he saw it he was surprised at the place being so near 
that reported at the time of discovery nearly a month before, and, 
till he had followed its motion himself, doubted whether it were 
really a comet. It was barely visible to the naked eye ; but he 
•flucceeded in continuing his observations until the i8th of January, 

1730- ... r . 

Cassini recognized the great distance of the comet from the 

Sun, but seems to have thought that the orbit was nearly circular 

: and quasi- planetary. Considering that its mean distance from the 

Sun was aboufe 4*8 that of the Earth, he concluded that it was 

revolving round the Sun in a period of about ten years. More 

xefined ^culations have shown that the orbit is parabolic or even 

(according to Burckhardt) hyperbolic. The perihelion distance 

from the Sun is much greater than that of any other known comet, 

heing about 4*05 on the scale of the Earth's mean distance from 

-.the Sun, which is only 1*15 less than the mean distance of Jupiter. 

N'icolas Sarrabat, it may be mentioned, the discoverer of this 
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oomet, died a few years after the discovery, at a comparatively 
early age, whilst on a visit to Paris ; but the exact date of thiff 
seems somewhat uncertain. Three of bis dissertations — ' Sur le» 
variations de I'Eguille Aimantee,' ^ Sur la cause de la Salure des 
.Eaux de la Mer,' ' Sur les causes et les variations des Vents '-— 
gained the Prize of the Academie Boyale des Belles-Lettreai, 
Sciences, et Arts de Bordeaux. Poggendorff seems wrongly to 
attribute to him another, 'Sur le Mouvement de la Seve dan» 
les Plantes,' that being by M. De la BaYsse. His astronomical 
observations are stated in the *Biographisch-Literarisches Hand?- 
worterbuch' to be given in the *Memoires' of the Montpellier 
Society ; but I have failed to find any there by him. Perhaps X 
may add that though Cassini spells his name Sarabat, in which he* 
is followed by later writers, Sarrabat in his own papers always^ 
epells it as above. Yours faithfully, 

Blackheath, 1896, May z. W. T.'LyNN. 



OBSERVATORIES. 

OxPOBD Univeesitt Obsebvatoet. — The annual Visitation of 
this observatory took place on Wednesday, May 6, when the- 
Savilian Professor presented his Report to the Visitors, for the 
period 1895 May 26 to 1896 April 30, from which we extract the 
following information. 

The De la Rue Astrographic Telescope is in good order and has 
been in constant use throughout the year. The De la Rue 
Reflector is in good order, but has only been used occasionally for 
gazing purposes. The Barclay Transit Circle has performed very 
satisfactorily since its return from Messrs. Troughton and Simms,. 
and has been continuously used throughout the year for determining 
time. 

The mounting of the 12 -inch miiTor presented by Dr. Common 
has advanced so far that it is ready for trial ; but preparations for 
the eclipse of next August have not as yet allowed time for the 
trial. The " Artificial Sky" described in the last report has been 
used by several students for practice in observing transits and is in 
good working order. The Astrographic Micrometer has been in 
constant use throughout the year and another of precisely similar 
pattern was purchased in January last, so that two observers can. 
now work simultaneously. The revolving Sector for photometric- 
measures has been mounted in the basement and is nearly ready 
for the examination of photographs of eclipses and nebulae. 

The Astrographic Catalogue was the chief subject of woifc 
during the period covered by the Report ; 265 plates have been 
taken, making the total number up to 752 out of the 1 180 required. 
Kinety plates containing 23,793 stars have been completely 
measured, which brings the total number of plates measured to i3dL. 
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It is meutioiied that some of the plates which coyer fields in i^e 
Milky Way have as many as looo stars on them, whilst others in 
a different region have as few as 70. Much necessary work 
preliminary to the reductions of these plates has been accomplished 
and the plate constants for 12 plates deduced. 

Two series of plates of the planets Pallas and Eunomia, have 
been taken to test the suitability of the photographic method for 
determining planetary parallax, with encouraging results. 

Under the head " Lectures," Prof. Turner makes a statement of 
the courses of instruction delivered during the year, and shows 
that the interest taken in astronomy by menabers of the University 
is increasing, an interest which it is his desire to foster. 



. WiNDSOB, New Soitth "Wales. — The annual report of this 
private observatory always contains a surprisingly large amount of 
observations, remembering that they depend on the work of only 
one man, and the copy for the year 1895 shows that Mr. Tebbutit 
is not in any way relaxing his astronomical energy. A large part 
of the little book is taken up with records of the transit observa- 
tions made to determine the clock error. The number of transits 
of clock stars observed was 957, on 184 nights. 

The chief work of the observatory was, however, the observation 
of occultations of stars by the Moon, of which sixty-five phasas in 
nil were observed, forty-six disappearances and nineteen reappear- 
ances, including the observation of disappearance and reappear- 
ance of a star of the 5th magnitude in full sunlight, which was 
recorded in detail in the number of this magazine for last 
November. Other observations with the 8-inch equatorial include 
filar micrometer measures of position of Jupiter, Saturn, and 
Yenus, compared with large stars with which they were respec- 
tively in conjunction, and similar observations of small planets. 
Mr. Tebbutt has also continued his series of double-star observa- 
tions, and worked at these on 45 nights, the results of which 
will no doubt be published, as were those for 1894, in the ' Monthly 
Notices.' The usual meteorological observations have been made 
as before, and the abstract of the results of these for the past five 
years will shortly be printed. 



NOTES. 

Comet Notes. — Swift's Comet was very conspicuous at the end 
of April and beginning of May, and numerous observations are 
reported. Dr. Schorr on April 24 saw two tails, the shorter and 
brighter towards the south-east, the longer and fainter (4' in 
length) towards the north-east. On April 28 he could only see 
the latter of these. The spectrum of the comet was observed at 
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South Kensington on April 28, and was found to consist of three 
bright bands due to carbon, there being practically no continuous 
spectrum. The comet was seen on that night with an opera- 
glass. 

The following revised elements are given by Dr. Schorr in Ast. 
Nach. 3349 :-- 



T= 1896 April 17-6766 Berlin M.T. 

a* 1° 42' 38" ] 

Sti 178 17 12 ►1896-0. 

^ 55 32 38 J 

logs' 975321 

Ephemeris for Berlin midnight. 





E.A. 


N.Deo. 




E.A. 


N.Deo. 




h m 8 


1 




h m s 


i 


May 31 


23 29 37 


72 zz 


June 12. . . . 


22 10 32 


72 40 


June 4 . . . . 


23 2 40 


72 49 


16. . . . 


21 45 44 


72 15 


. • . . 


22 36 


72 53 


20. . . . 


21 23 6 


71 40 



Brightness on May 31 and June 20, cio and 0-04 of that at 
discovery, respectively. 

Almost identical elements are given by Eev. G-. M. Searle in 
Ast. Journ. 373. 

- M. Schulhof publishes in Ast. Nach. 3351 the following hyper- 
i)olic elements of Comet 1896 I. (Perrine-Lamp). 

T=i896 Jan. 31-84870 Paris M.T. 

^ 358° 31' 55"] 

SJ 208 54 19 V 1896-0. 

» 155 44 31 J 

logs 9769114 

e 1*00358 

The hyperbolic nature of the orbit is still uncertain. The above 
result, however, makes it certain that the orbit is not an ellipse of 
short period. 

This comet was photographed at Prague several times during 
March. On March 3 a long slender tail 2° long, in position-angle 
35°, appeared on the plate ; on March 12 no tail could be traced. 
The comet was observed up to April 16, but was then extremely 
faint and ill-defined. 

The following search ephemeris of Comet 1889 V. (Brooks) is by 
J. Bauschinger (Ast. Nach. 3350):— 







B.A. 


S. Dec. 




R.A. 


S.Deo. 




h 


m s 


/ 




h lU 8 


1 


May 27 


22 


1 26 


19 49 


June 14 


22 20 45 


18 46 


June 2 . . . . 


22 


8 25 


19 25 


20. . . . 


22 25 57 


i8 32 


• • • . 


22 


14 53 


19 4 


26. . . . 


22 30 27 


18 20 
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The following definitive elements of Comet 1890 iV. (Zona) are 
(l)y A. Yenturi (Ast. Nach. 3351) : — 



T= 1890 Aug. 6-91990 Berlin M.T. 

^ 331° 15' 4" 

85 22 5 
154 18 27 

0-99587 

0-311053 
1 1040 years. 



06 • • • 

■ 

% . . . . 
e . . . . 

logs' 
Period 



1 20 observations are utilised, from which four normal places are 
formed. The above orbit represents the normal places very 
JBatisfactorily. 

Comet 1895 I^' (Perrine) was photographed at Prague on 
March 15 and 20. No tail could be traced. It was observed at 
"Strassburg on May 6. The following ephemeris is for Berlin 
.midnight : — 



3ipy 29. . . 
.June 4. . . 

10. . . 

16... 

^ ^ • • • 



B.A. 


N.Dec. 




R.A. 


N.Deo. 


h m 8 


i 




h ni B 


1 


.18 2 55 


23 37 


June 28. . . . 


17 4 48 


23 I 


• 17 50 4 


23 57 


July 4 . . . . 


16 56 


22 22 


• 17 37 3Z 


24 I 


10. ... 


16 48 21 


21 37 


. 17 25 42 


23 53 


16.. . . 


16 41 50 


20 48 


• 17 14 45 


23 32 


22. . . . 


16 ^6 26 


19 56 



MiNOE Planet Notes. — A new planet — CS — was discovered by 
•CJharlois on May 4, and another one — CT-— by Wolf on May 8. 

Planet (340), discovered by Wolf 1892 Sept. 25, has been named 
Eduarda. 

Ast. Nach. 3346 contains a discussion by Martin Brendel of 
'the gaps in the zone of minor planets corresponding to commen- 
surability with Jupiter's period. His results show that planets 
cannot permanently have mean daily motions between S93"'3 and 
'6o3"-8, nor between 443"-8 and 45i'''9. 

The following planets approximate to these values: — (168) 
Sibylla 573", (401) Ottilia 584", (332) Siri 6o5^(I22)G•erda 614% 
(108) Hecuba 616", (153) Hilda 451'', (190) Ismene 452". 

Ast. Nach. 3349 contains tables for computing the perturbations 
by Jupiter of the outer minor planets, with special reference to 
the case of (153) Hilda. 

Ast. Nach. 3352 contains elements of planets (318) Magdalena 
und (325) Heidelberga by A. Berberich. The periods of both 
tliese planets are about half that of Jupiter, their mean daily 
-motions being 621" and 616" respectively as compared with 299" 
tor Jupiter. 
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Ds. KsTBGEB.. — Ciii Xkolaos Adalboi Kroeger was bora at 
3iarenbiirg, in Pmsna, in 1832, was edncated at Elbing and a# 
Wittenberg, and after completing his academic course at the B^iii^ 
Universitj was appointed, at tbe age of 21, Assistant at the Bonn 
Obserratorj, then under the direction of Ar^gelander. Here, wiHi. 
Schonfeld as his colleagae, he worked chidfly at the well-known 
*' Durchmusterung/ and their names appear with that of Arge- 
lander on the titlepage of that immortal work. In 1862 he was- 
appointed Director of the Helsingfors Observatory, where during^ 
the period 1 869-1 876 his principal care was the meridian observa- 
tion of the Zone +55° to +65° for the star catalogue of the 
' Astronomiscbe Gesellschaft ' ; and when in 1877 he was trans- 
ferred to the directorship of the Gotba Obsenratorv, he oontinaed 
and completed this work with the same instrument ' that he had 
used at Helsingfors. 

Besides his w^ork on these two great catalogues. Dr. Krueger ia- 
the author of many other investigations of a less routine character^ 
We like to remember that his dissertation for the degree of Doctor 
was on** The Bight Ascensions of Stars observed with Flamsteed*s- 
Mural-circle.^ Whilst at Bonn he made determinations with the 
Heliometer of the parallaxes of the stars 70 Ophiuchi, Lalande 
2156, and O. Arg. 174 15-6. With the same instiniment he made- 
a survey of the stars in the cluster h Persei, and at Helsingfors 
he published a research on the orbit of the small planet Themis, 
made with the purpose of determining the mass of Jupiter. The 
result showed that the then receivied value should be increased by 
its 68/1,000,000 part, a value intermediate between those found- 
by Airy and by Bessel of the same quantity. Many other com- 
putations and mathematical investigations relating to comets,, 
small planets, and variable stars are due to him. 

In 1880, on the death of Dr. C. A. P. Peters, Director of the- 
Kiel Observatory, Dr. Krueger was chosen to succeed him in this 
office, and shortly after he was asked to take up the editorship- 
of the * Astronomische Nachrichten,* which, from its hundredth, 
volume, was published under the auspices of the Astronomische 
Gesellschaft ; but there is reason to think that, though it was thus 
a semi-official publication, Dr. Krueger had quite independent 
control of this indispensable journal, and that its successful 
appearance during the last sixteen years is due entirely to him« 
After being a few years at Eael the " Centralle Stelle fiir astrono- 
mische Telegramme " was established, we believe, on the proposal 
of Dr. Porster of Berlin, but the establishment and administration 
has been in the hands of Dr. Krueger, with the success which is 
known to all astronomers. 

Before leaving Bonn, Dr. Krueger married the daughter of 
Argelander, his first chief, who survives him. Their daughter, fol- 
lowing her mother's example, has married an astronomer, Dr. Kreuts* 
It has not been our good fortune to make the personal acquaint- 
ance of Dr. Krueger, but we have had vividly described to us the- 
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'genial welcome which has been accorded to foreign astronomers- 
visiting Kiel by the Director and his wife, and we have been told 
of an arch remark of Mrs. Krueger, that " the Doctor and she 
divided astronomers into two classes, those who subscribed to the^ 
* JNTachrichten' and those who did not," — as instancing the interest 
they both took in the work. It is not recorded whether the fact 
niade any difference in the welcome. 

Dr. Kru^er had been failing in health for some years ; he diedl 
at Kiel on April 2 1 last. 

We tender out sincere congratulations to Dr. A. M.W. Downing,. 
Superintendent of the 'Nautical Almanac,' on his election to the 
[Fellowship of the Royal Society, a well-deserved honour, and also 
to Mr. W. E. Wilson, of Daramona, Streete, Ireland, who has been 
elected to a similar honour. Mr. Wilson has been actively engaged 
in astronomy at his private observatory for the past twenty-five 
years, and has published many valuable inv'estigations ot* a physical 
character, on such subjects as the radiation and absorption of solar 
heat, and on photography and photometry. We also have to offer 
our congratulations to Dr. Gill, E.E.S., H.M. Astronomer at the 
Cape, whose name appears in the list of birthday honours under 
the head " Commanders of the Bath." 



Some new rEATiTEES op the Satuiinia.n System. — In a recent 
number of the ' Comptes Eendus ' (April 27) M. Flammarion gives 
an account of some markings recently seen on Saturn by M. Anto- 
niadi, his assistant at Juvisy, which leads him to a conclusion 
relative to the dynamics of the system. M. Antoniadi has, in fact, 
seen three divisions of the bright inner ring, which thus divide this- 
ring into four. He suspected the appearance of these divisions as 
far back as 1895 July 8, but bad weather and the nearness of the 
planet to the horizon did not allow him opportunity to confirm the- 
observation. He says that on April 18 of this year the aspect 
of the lines was such as to leave no doubt as to the reality 
of their existence, and the appearance is thus described : — " The 
middle ring (B) shows in its central region a well-marked division^ 
and on one side and the other two divisions less well defined. The 
first and darkest is seen nearly halfway between the Cassini 
division discovered in 1675 and the edge of the crape ring dis- 
covered by Bond in 1850. It is seen easily when the atmosphere 
is quite clear. The two others are much finer and are visible only 
when looked for with the greatest care." Similar appearances 
have been suspected before. In 1780 William Herschel noted a 
thin dark line near the interior edge of the western ansa, which 
.disappeared, and a similar marking was then seen on the opposite- 
ansa. In May 1838, de Vico at Eome saw two divisions. In 
1 85 1 Bond at Harvard observed several subdivisions, of which one 
,was very large. On January 9, 1855, Coolidge, Bond's assistant,. 
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«aw three or four divisions on the same part of the ring quite 
plainly, and in 1875 and 1876 Prof. Asaph Hall suspected the 
existence of several concentric lines upon the same ring B. 

This apparently occasional appearance of the markings has led 
M. Flammarion to ask the question whether these markings are 
«ubjective phenomena due to atmospheric or instrumental con- 
ditions, or to personality of the observers ; or whether they might 
not be really separations of the zones of the molecules of which 
the ring is composed, due to the attractions of the satellites and 
therefore variable on account of the changing positions of these 
-satellites. This seems to be a problem for the mathematicians. 



The Sun-spot CyOLB. — After an unusually pronounced and 
well-sustained maximum, there has come a sudden and striking 
•diminution of the spot activity of the Sun, which seems to promise 
that we shall soon be landed in a period of profound quiescence. 
1 89 1 was a year of rapid increase; then for the four succeeding 
jears we had an almost unbroken succession of great spot displays ; 
.now, for the first time for over five years, days without spots are 
beginning to be recorded. On April 15, 16, 17, and 29, May 9, 
15, and 16, the Sun was completely spot-free — the first time since 
1 89 1, March 28 — and on the intervening days the spots were 
^usually few in number and insignificant in size. 

It may be remembered that the preceding cycle showed an even 
more remarkable transition from great activity to quiescence. 
The maximum set in vnth. the great displays of April 1882, and 
was continued until early in 1886 with very little indication of 
junning down. But from 1886 October 31 to December 9, a 
period of 40 days, the Sun was left entirely free from spots except 
on seven days, when two or three minute *' pores " were recorded. . 



The Astbonomioal Cokteeence at Paeis. — Following on the 
Conference held at Paris for the purpose of discussing matters 
relating to the Astrographic Chart, an account of which we hope 
to give in our next number, a meeting was convened to discuss 
►certain fundamental points of geometrical astronomy. This was 
primarily a meeting of the four Superintendents of the Nautical 
Almanacs published by Ene;land, France, G-ermany, and America, 
each of whom had associated with him another representative of 
his own country. M. Faye, the President of the Bureau des 
Longitudes, presided at the meetings ; M. Loewy occupied the vice- 
chair ; M. Bakhuyzen, Director of the Leiden Observatory, and 
M. Trepied, of Algiers, being Secretaries. The business to be 
discussed was the formation of a standard catalogue of stars to be 
used as fundamental in the computation of the national epheme- 
rides, and the adoption of values of the constants of precession, 
nutation, and of the solar parallax, which should be used in the samis 
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computations. The first of these matters, the formation of the 
catalogue, was agreed to, and Prof. Newcomb was asked to under- 
take the work, and the selection of the constant of precession was 
left in the same hands. The value of the solar parallax 8"*8oy 
deduced bj Dr. Gill from his observation and investigation of 
minor planets, was considered final, and consequently 9"*2i de 
daced in the same work was taken as the nutation constant. 
The constant of aberration adopted was 2o"*47. The conference 
also considered that the present limit of astronomical accuracy 
is represented by a hundredth of a second of arc — ^that is, it was 
considered inexpedient to define these constants beyond the second 
decimal place. 



A Photogbaphic Tbansit-Cieclb. — We are under obligation to 
Mr. H. C. Russell, Director of the Sydney Observatory, for copie* 
of several papers communicated by him to scientific societies at 
our antipodes. Some of these, although, they all form evidence 
as to Mr. Eussell's care and ability, are on meteorological subjects 
and therefore do not specially interest us ; but one of them, entitled 
"Design for a Photographic Transit-Circle," certainly appeals. 
to us, as it, strangely enough, is an attempt to realize a suggestion, 
for eliminating personality in observing transits made in tha 
" Oxford Note-Book " of last month. 

Mr. EusselFs transit-circle is really an equatorial. A firm and 
stable mounting of the English form carries a guiding telescope^ 
and a camera. The instrument being set in the meridian, the 
guiding telescope is treated as a transit-circle, and its errors 
of coUimation, level, and azimuth are determined by the usual 
methods. It need scarcely be added that the circle-reading for 
meridian position can be determined as level error by observation 
of the image of a wire reflected from mercurv. 

Now the guiding telescope being set before meridian passage,. 
it is kept pointed to a star by an electrically controlled clock, and 
also by the observer, who uses the slow motions to keep the star on 
the cross wires. At the same time a photographic plate is exposed 
in the camera. A second person observing with the reading 
microscope of the R.A. circle, notes the time chronographically 
when certain divisions of the circle, which is 3 feet in diameter, 
pass under the microscope. The relation of these divisions to 
those which mark meridian position being known, it is easy to see 
that the time of meridian passage can be deduced. But before 
and whilst the star is passing the meridian, the instrument is 
reversed, and the plate again exposed to the same field, with the 
same guiding star, after the meridian. Thus, if the lines of 
coUimation of camera and telescope are parallel and properly 
adjusted, the guiding star has one image on the plate, and all other 
stars have two. The times of transit of divisions of the RA. 
circle are recorded as before, and hence another determination of. 
the time of meridian passage is obtained. 
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The plate being afterwards developed, if the images of the 
gaidiDg star photographed in the two positions of the instrument 
do not coincide, their difference of position gives a correction for 
•collimation of the camera, and the positions of the other stars 
on the plate being measured with reference to the guiding star, 
the transit of all these stars may be deduced ; and it ma|y 
be easily seen that the transit is free from personaHty in the 
ordinary sense, but that the personality occurs in observing the 
<arcle divisions. The plan is certainly very pretty, though it looks 
<K)mplicated, and we believe it to be new, although it may be rash 
to say this. 

A Chaet op Ciectjmpolar Stars. — Another of these works by 
Mr. Bussell is a chart of the southern heavens from the South 
Pole to the Equator, showing stars down to the magnitude 6-^. 
This is not intended as a contribution to advanced astronomy, 
for, as the author says, there are already many such charts well 
suited to the wants of students and observers, but is intended to 
teach beginners the stars, and the endeavour has been to show 
the heavens as they are seen, and hence the map is not crowded 
with details. The Magellan clouds have been put in, copied from 
actual photographs, and also all the star-clusters which one could 
flee under favourable circumstances with a three-inch telescope. 
The diameter of the map is 30 inches, and a small reproduction is 
bound up with the accompanying descriptive pamphlet. 



The Spots and Maekin&s oir Jupiter. — Prof. Hough's paper 
on the " Spots and Markings on the Planet Jupiter," in the * Astro- 
nomische Nachrichten,' No. 3354, is not only important for the mass 
of measures contained in it, but being the continuation of a series 
of measures made each year since 1879 ^^ ^^ special value. We 
believe that, of the vast number of observers of Jupiter's surface, 
Prof. Hoiigh stands apart, by reason that he has now a continuous 
record not of drawings only but of micrometric measurements of 
the salient features of the planet. Such measures are of far more 
value than drawings made without the aid of a micrometer. It 
is not so long since that, in a discussion on the variation of 
latitude of the belts, one of the foremost speakers acknowledged 
he had not seen Prof. Hough's measures. We hope all interested 
in surface-markings of Jupiter will read Prof. Hough's papers* 
Prof. Hough uses an i Scinch refractor. 



The System of Castor. — In observing the spectrum of a Q-emi- 
norum with the great refractor of the Poulkova Observatory, and 
the two-prism spectroscope in 1894, Prof. Belopolsky noted that 
the velocity in the line of sight did not remain constant, and 
suspected a periodic movement of the star, besides that of its 
motion about its well-known companion a^. He had not oppop- 
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ijunity to investigate this matter until last January, when he 
obtained a series of measures of velocity by Vogel's method, which 
he has published in Bull, de TAcad. Imp. des Sci. de St. P^tersbourg 
for March. The number of observations is too small to determine 
:an orbit with accuracy, but M. Belopolsky suggests, as an approxi- 
mate conclusion, that the star revolves about a dark companiou in 
a circular orbit in a period of 2*98 days, and that it passed through 
perihelion on 1896, Feb. 27*5^; and assuming that the whole 
system is moving from the Earth with a velocity of 1*0 leagues per 
second, this fits his observations with some approach to accuracy. 
But we feel bound to say that deductions of short periods of this 
kind always require corroboration. 



' MiBA Ceti. — This variable star, o Ceti, has again justified the 
epithet applied to it. Its maximum brightness was predicted for 
Dec. 9 of last year, but observers agree in noting that the actual 
maximum did not happen until about two months later. Miss Eose 
O'Halloran records the maximum as lasting from January 21 to 
February 6. M. Bruguiere at Marseilles observed the star to have 
its greatest brilliancy from January 20 to February i, and similar 
observations are published by other observers. Deviations from 
the predicted epoch, based on a period of 331 days, have happened 
before, but the deviation appears to follow no law. From a short 
table giving the observed facts relating to the last 12 maxima, 
published in the Bull, de la Soc. Ast. de France, we learn that four 
times the time of observed maximum agreed with the predicted ; on 
five occasions circumstances did not permit observations being 
made with certainty, and on three occasions, which happen to be 
the three most recent, the maximum did not happen until some 
time after the date given in the ephemeris. 

New Obsbevatobibs. — Of the making of observatories as of 
books there seems to be no end. We hear of three Universities in 
the United States which are adding au observatory to their founda- 
tion, and are having instruments of considerable size made to equip 
them. The list, with the aperture of their respective principal 
telescopes, is as follows : University of Ohio, Columbus (12-inch) ; 
University of Minnesota, Minneapolis (loj-inch) ; University of 
IQinois, Champaign ( 1 2-inch). These with the Flower Observatory, 
Pennsylvania, whose establishment was announced last November, 
make up four observatories founded in the past twelve months. 
All the instruments have been ordered of Messrs. Warner and 
Swasey, and the optical parts from Messrs. Brashear. 

Another institution which comes under this head, though its 
formation is hot quite so recent, is the Mont Mounier Observatory, 
in the Maritime Alps, 8900 feet above the sea-level. This was set 
up by M. BischofFsheim in the year 1893, and M. Perrotin has 
already made a successful series of observations of Venus here 5 
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but we gather from a notice in ' Nature * of May 7, that it is to bo- 
used now chiefly as a meteorological station, and that it has been 
connected by telephone with the nearest telegraph-office, that 
daily weather reports may be sent to the Central Meteorological 
Bureau. 



Eemabkable Eclipses*. — Mr. Lynn makes excuse for publish- 
ing a book on eclipses, when there are already so many, on the 
ground that " it is only a little one. " We remember that this 
excuse has been made before in a different connection ; but certainly 
no palliation is needed in this case, for the new production, though 
possibly not actually a necessity, will no doubt be used as a handy' 
reference book by many persons, and, as the author says, in no- 
other book is so much information given on an interesting subject 
for so small a price. 

The little brochure is on parallel lines with Mr. Lynn's previous 
work 'Eemarkable Comets,' and gives in chronological order 
concise accounts of all solar eclipses, from that of B.C. 776, men- 
tioned in the Chinese records, to that of April 1893, with a short 
reference to the forthtoraiug eclipse of this year. About a page is 
devoted to each of the earlier eclipses, and a slightly longer space 
to those of more recent date, from which it may be seen that any 
one may read the complete histoiy of the subject without much 
intellectual strain. The book comes opportunely, as no doubt the 
subject of solar eclipses will create some popular interest during 
the next few months, and this, combined with the fact that it i* 
sold for sixpence, should cause it to have a large sale. 



"Weiting some pages back of the marrying of astronomer* 
recalls a story of Maedler, the famous selenographer, told in a^ 
collection of short historical stories by Baring-Gould, but of 
which we know no authentic proof. It is related that the wife of 
a certain Councillor Witte of Hanover was an ardent student of 
the lunar surface, and had made for herself a beautifully exact 
and ingenious model of the Moon in white wax. Maedler hearing 
of this, and having been permitted to see it, was struck with so 
much admiration for the model and desire for its possession, that 
he took the only course that seemed to him possible to attain this 
last — that is to say, he wooed with great difficulty and married 
the daughter of Councillor Witte, on the understanding that the 
wax model of the Moon was to be part of her dowry. We 
wonder if this story has any foundation of fact ; and if so, doe&^ 
the model exist now ? 

The ' Astronomische K'achrichten ' is temporarily under the- 
direction of Dr. Kreutz. 



* By W. T. Lynn, B.A., F.E.AS. Stanford, 1896. 
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From an Oxford Note-Book. 

The following letter, which appeared in the 'Times' for 
April 14, hits off a characteristic of the metric system rather 
cleverly :: — 

" As the Decimal System is under discussion in your columns, 
will you allow me to call atttention to a view of the matter which 
residence in France has brought before me, and which I have 
3iever seen noticed, though it is, as it seems to me, of very great 
importance ? 

*' In England, if an old village woman buys a measured quantity 
involving fractions of an article at a price reckoned, say, in 
shillings, pence, and halfpence, the shopman or girl never seems 
■to find any difficulty in working quickly in his or her head the 
sum which has to be paid, and the old woman manages to see that 
she is charged correctly ; but in France, with the Decimal System, 
it seems always to be necessary to work the simplest sura out on a 
piece of paper. In fact, it is not difficult to see that it is pretty 
easy to work out mentally the value of, say, i| yards of ribbon at 
Zid, per yard, while it is very difficult to work out mentally i metre 
and 75 centimetres at 35 centimes a metre. 

*' The Decimal System is, therefore, much the less convenient 
for the petty transactions of life which concern the bulk of the 
population, and is an advantage only to those who have to deal in 
numerous large transactions, which have to be booked." 

The fact is that there is a great difference between two figures 
and three ; and the fractions used in common life, when expressed 
in common parlance, are practically equivalent to a single sub- 
division. One and three quarters is treated like one and a half; 
but 175 passes into the domain of three figures. 

The National Portrait Gallery, in its new home behind the 
National Grallery, has been largely visited. In the first fortnight 
33,000 people passed the turnstiles, and I was one of them. I 
went in more especially to see how astronomy was represented, 
and was a little disappointed. There is a picture of Sir William 
Herschel, painted by Lemuel F. Abbott in 1785, and purchased for 
the nation in i860. Also one of Mrs. SomervQle. And this is all 
the astronomy we get, until we find Newton on the top-floor 
wedged between Judge Jeffreys and Sir Christopher Wren. 
I presume that the arrangement is not meant- to suggest Newton's 
connection with the crueUy severe laws and beautiful architecture 
of the Universe, but is merely chronological. It does, however, 
call to mind that Wren was an astronomer of considerable reputa- 
tion ; he was, indeed, a very many-sided man, although his name is 
generally associated only with architecture, and not only filled the 
chair of Astronomy at Gresham College, but was afterwards 
Savilian Professor at Oxford. Surely we ought to have some more 
astronomers in the National Portrait Gallery ? 

vol. XIX. T 
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It is well for those who go to see Total Solar Eclipses to 
remember the possible effect the spectacle may have on a super- 
stitious and ignorant crowd. I remember Professor Tacchini 
remarking in Grenada in 1886 that it was, even for us who knew 
so well what would happen, a sight calculated to stir our pulses, 
and must naturally have a much more perturbing effect on those 
who had only the vaguest idea of what to expect. The following 
cutting from the ^ Daily Telegraph ' (I am ashamed to confess I 
forgot to note the date) illustrates a rather different view of the 
matter : — 

'^ In spite oE the advance made in the science of astronomy, and 
the large number oi astronomical textbooks published in the 
Brahmin language, the Hindoo nation shares, on the subject of 
eclipses, the superstition of the most primitive races. The people 
believe, for instance, that the lunar eclipse is caused by a gigantic 
serpent devouring the Moon, a phenomenon they consider to be 
fraught with ill-omened influence. It might be reasonably expected 
that the superior castes would be above these superstitions, espe- 
cially in large towns like Madras, which boast of their flourishing 
universities and of their European civilization. Such, however, is 
not the case. The ^vakils,' or Indian advocates, nearly all of 
whom are Brahmins, have just given a significant proof of its 
existence. During the sittings of the High Court of Justice at 
Madras recently, they made an application for the Court to rise at 
midday, an application which was granted because it was announced 
that a lunar eclipse was to occur at 10.30 p.m. upon the same day. 
It is difficult to say whether the advocates feared to lose their 
cases, or whether they hesitated to shock the sentiments of their 
clients. The fact remains that the Court did rise upon their 
application." 



On looking over some examination papers the other day I came 
across the following curiously distorted essay. It is unlike the 
usual run of examination curiosities, in having the facts so nearly 
correct ; and indeed it forms part of a very good set of answers : — 

A total Solar Eclipe is caused by the shadow of the Moon's surface upon the 
Earth when it passes between us and the Sun. 

As the Moon is at some distance fmm the Earth and much smaller, its 
shadow forms a very narrow belt of about i6o miles in width. 

The Moon takes about 7^ minutes to traverse the Sun's disc, the time being 
shorter than this if it were not for the rot-ation of the Earth in the opposite 
direction. 

The shadow belt traverses the Earth near the region of the Equator so it is 
possible to have it viewed it at different stages, and at times a little later. 

Just before the Ecypes all becomes darker and the reflected sunglight thrgh 
the trees is crescent shaped instead of circular. Animals go home to roost and 
there is a wierd feeling in the air. 

The Eclipe is immediately proceeded by a huge shadow hurrying through 
the air (It is not certain what this may be). 

Then when the Eclipse is total there is sudden apparent darkness, which 
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oweyer we soon find to be lighter than moonlight, it is light enough to tell 
lie time by. 

This light is given by the Corona the halo immediately round the Sun. 

It is yery beautiful and brigt^st at the part nearest the Sun. 

We soon see the edge of the Su again appearing and the Moon's shadow is 
uiekly gone. 

Photography has been of great ayail in photographin Total Eciples. 




Mb. Q. has just written a new book with a very short title : — 

"^ la/' by Q. la is a charming and unconventional fisher-girl, who 

s deeply smitten with a young minister, and by an artful stratagem 

arries him off in a boat, at midnight in February, to tell him so. 

'he young man is naturally somewhat upset (not literally), and 

is feelings are described as follows : — " When he glanced up he 

aw the dew and moonlight mingling in her dark hair ; saw the 

^^tarshine in her dark eyes. Around them the firmament blazed 

^th constellations up to its coping. Due west upon the forestay 

^3rion hung, with the Twins above, and Sirius sparkling on the 

^%rink of the sea to the southward. Due south, high over the 

^and, Eegulus led the eye up to the Great Bear swinging right 

^)verhead, Procyon on the weather-bow ; Hydra a little before 

~^he beam ; Arcturus almost astern — as Paul's gaze travelled 

Tound on the windward side it encountered these three famous 

constellations and all at about the same altitude ; while low down 

in the north-east, white Vega peeped under the boom -end. 

Forward the dusky canvas now hid and now revealed Aldebaran 

and the Pleiades. Never had Paul seen stars so multitudinous 

or so resplendent. Never before had they seemed so alive to 

him. He could almost hear them breathe. And beneath it all 

the little boat raced westward." The author has obviously taken 

great pains to be accurate, and the only exception to be taken to 

this accurate description is the presence of the Moon, which is not 

usually conducive to seeing stars " multitudinous and resplendent." 



In a bookseller's window the other day I saw, to my astonish- 
ment, a book labelled " Astronomy as a Fine Art." It flashed 
across my mind how the scheme for an international catalogue 
now going forward had nearly been wrecked (so it is rumoured) 
by the indignation of an eminent Professor of physiology, when 
he found his science classed as a " Useful Art," and I wondered 
Vaguely whether this view of astronomy was a product of the 
same scheme. On entering the shop to investigate, however, I 
found that I had been misled by a latent 0, hidden by the next 
book ; and that the fine art was merely Gastronomy. 



The " University Extension Journal " has reached its seventh 
dumber and bids fair to be a success. There is a deal of good 
Hniscellaneous reading in it. Price threepence, monthly. But it 



254 Note9. [No. 241. 

can inflict as cruel a disappointment as a sixpenny weekly. Take, 
for instance, an article headed " The Prodigal Sun." Should not 
any self-respecting article, with such a title, and written at the 
present time, mention helium at least once ? As a matter of fact 
there is no scientific information of a solid useful kind in it at all : 
it s merely a string of philosophical reflections on our decadence 
— a sort of sigh for the good old times when the Earth was warm, 
indeed very like a wail. The drift of it seems to be that the 
Earth is getting cooler and so we are all getting slacker. *' Ah ! 
those primitive times ! " it moans " In the beginning things were 

done at a white heat Most questions were literally burning 

questions, all to be solved, as all were solved, by the light of 
Nature." And this is the way it winds up : — " Time alone fails 
us and is out of joint — further decadence ! — to show on what a 
cheerless day the Sun, or such as is left of it, sets now and 
totters falteringly over the horizon on the morrow. We should 
naturally pass to consider the coming century ; but its cold 
greyness chills us to the bone. Its fate is as obscure as Jude, 
sombre as a Russian novel, sudden as a problem play, cold as ' un 
anglais qui parle d'amour/ Let us leave it to its fate, the German 
Emperor, and the Nordau-weels." 

Was the notion of parallax familiar to St. James ? The Itev. A. 
Carr in a text-book on St. James (Camb. Univ. Press) considers 
that the sentence in Ch. I. v. 17: riajo* ^ ovk in irapaWay rj § 
Tpojrrjs cLTToaKiaay^a (" with Whom is no variableness neither shadow 
of turning ") is an astronomical metaphor throughout, and that 
TrapaXXay^ means parallax. " It is true,'' he says, " that no 
instance is cited of such a use of TrapaXXay^ before the date of 
this epistle, but neither is there an instance of irapaWalis used in 
this sense earlier than Proclus, who, c. a.d. 440, wrote a para- 
phrase on a work of the astronomer Ptolemy (fl. a.d. 139), and 
the Modern Greek term for paralldx appears to be irapaWayfi, 
not TTQjoaXXa^is. See Sophocles, Modern Greek Lexicon svh voc. 

This may represent a very ancient usage The parallax of the 

Sun was calculated, though erroneously, by Aristarchus c. 250 B.C., 
and Hipparchus 162-127 B.C., a calculation adopted by Ptolemy 

and adhered to for twelve centuries The thought therefore 

would be familiar in St. James' time. Moreover he was writing 
to men living in regions where astronomy had flourished from a 
remote antiquity." Mr. Carr works hard to make out a good case. 
The TpoTrrjs anotrKiaafua is to be either (i) the shadow of night, or 
(2) the shadow of eclipse. In remarking that eclipses occur to 
other planets beside our own, the author quotes Newcomb's 
' Popular Astronomy ' on Jupiter's satellites. The quotation is 
inexact, but one mistake is apparently due to the source and 
not to the reproduction, viz., that Satellite I. revolves in 18 hours 
instead of i day 18 hours. See p. 210 of N. P. A., editions 
both of 1878 and 1883. 
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Dr. A. A. Common, F.R.8., President^ in the Chair. 

Secretaries : E. W. Maundbb and 

E. B. Knobbl (vice Prof. Tuenee). 

Mr. Mauwl.eT read the Minutes of the previous Meeting, which 
were confirmed. 

Mr, Maunder, Ninety presents have been received since 
the last Meeting of the Society. Of those calling for special 
notice I might mention a book by Mr. Orchard on the 
'Astronomy of Milton's Paradise Lost,' presented bjr Mr. W. 
H. Wesley ; six photographs of stellar spectra taken with the 
6-inch prismatic camera at South Kensington ; a series of photo- 
graphs of the region round ly Argii«, presented by Dr. Gill» and a 
stAr-chart of the Southern Heavens from Mr. H. C. Russell, 
Director of the Sydney Observatory. 

A vote of thanks was accorded to the donors of these presents. 

Mr. Maunder read extracts from a series of papers by Mr. J. 
OUdhill on Jupiter's belts, spots, and satellites. 

The President. Mr. Griedhill has evidently been trying to make 
a record in the way of number of papers. He has sent in no 
fewer than eight, all very interesting. Mr. Crommelin has a 
paper on a similar subject, which I will ask him to tell us about. 

Mr. Crommelin. This paper has been written to point out 
that possibly there happened on the evening of March 30 last an 
eclipse of Jupiter's second satellite by the shadow of the third. I 
had my attention called to this by a note in the Journal of thq 
Astronomical Society of Wales by Mr. Jackson, of Stoke-on-Trent, 
who waa observing on that night with a 5-inch reflector, and 
noticed a temporary obscui:ation of the second satellite at about 
9^ 20°^ P.M., the other satellites being unaffected. Calculation 
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showed that the satellite was in heliocentric conjunction with 
the third at 9^ 28" p.m. (after correcting for light-time), and 
an error of 2"-o in the difference of latitude of the satellites, 
as given by the Tables, would suffice to place II. partially in the 
penumbra of III., while an error of 3"* 5 would produce a total 
eclipse. Such errors were larger than they would expect, but 
perhaps not wholly inadmissible. Mr. Jackson noted that the 
satellite grew lighter again shortly afterwards (apparently 
"struggling through something"), but he omitted to note the 
time of this brightening. 

Dr. Gill. I should like to call attention to the comparative 
paucity of observations of this kind which would help to define the 
plane of the orbits of the satellites. It is very much to be desired 
that some mathematical astronomer should devote himself to the 
theory of the movements of the satellites of Jupiter, which still 
remains very much undeveloped. 

Dr, Spitta, The subject that Mr. Crommelin has brought 
forward is one of great personal interest to me. Many years ago 
I made a special research on the subject of Jupiter's satellites with 
reference lo their albedo, and I asked observers to send me any 
notes they might make bearing on the subject. I did not receive 
a single note which showed that the second satellite was ever seen 
otherwise than bright, so I should think that this must be almost 
a unique observation which Mr. Crommelin has here recorded. 

Dr, Downing. Eef erring to Dr. Gill's remarks, I may say that 
the theory of Jupiter's satellites has recently been lucidly evt)lved 
by M. Souillurt. The difficulty does not lie in that direction, but 
it is the comparison of observations with the theory to determine 
the elements of the orbits which is the stupendous task, and one 
which demands considerable skill and discretion on the part of the 
computer. At the present time the plane of the orbits of the 
Satellites passes nearly through the Earth, so that we may expect 
this kind of phenomenon now. The error of relative latitude in 
the ca»e Mr. Crommelin refers to is only 2", which is a quantity 
quite within the bounds of possibility. 

Mr. MaHh. In the diagram which was shown on the screen, 
it seemed to me that the umbra of the third satellite was too 
Small. 

Mr. Crommelin. 1 computed the diameter of the umbra and 
penumbra of satellite III. on a plane through satellite II., normal 
to the radius vector, and I think they are correct. Satellite II. 
was behind Jupiter, Satellite III. in front of the planet. 

Mr. Marth. Then they moved in opposite directions ; and if a 
central eclipse took place, the total eclipse would have lasted only 
a minute, and the whole of the partial eclipse only 6 minutes. It 
is a pity that Mr. Jackson did not note the time more accurately. 
If the diminution of light lasted more than a few minutea, then I 
think it is doubtful if it was an eclipse. 

Mr, Crammehn. Mr. Jackson does not say anything about tb^ 
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duration, but gives the time of beginning of obscuration as 
9*» 20'". 

Mr, Marth, I think an error of 3" of the tables is too much to 
assume. The observation does not decide anything, because the 
time is not given. I will take this opportunity to ask, as I ha\ e 
asked before, that observers should make accurate micrometer 
observations of the position of the shadow of the satellites as thej 
cross the disc. 

The President, One thing that tells in favour of the genuine- 
ness of this observation is that it was not j^redicted. There is an 
obvious difference in observing a predicted phenomenon and one 
that is mJEwie without premeditation. If it were not an eclipse it 
is remarkable that a defalcation of light should have been observed 
just when such a defalcation would have happened if we allow a 
slight error in latitude. If a thing is predicted, an observer is 
perhaps unconsciously biassed in a delicate observation of this 
kind ; but in this case the occurrence seems to have been quite 
unexpected. 

A vote of thanks was accorded to Mr. Gledhill and to Mr. Cram- 
melin. 

The President, The Society is honoured to-night by the presence 
of our illustrious colleague, Prof. Newcomb. If he can tell ufr 
something of the astronomical work going on in America, I am 
sure the meeting will feel favoured. 

Prof, Newcomh, It would be ungracious to decline altogether 
the kind invitation you have given me to address the Meeting, but 
I have very little in my mind which would interest this audience. 
I have lately been in Paris, as representative of the American 
* Nautical Almanac ' at a conference of the Superintendents of th^ 
four leading Astronomical Ephemerides of the world, where we 
discussed the advisability of using a common system of star-plac68 
and constants in all these four works ; and I may say we have 
agreed upon such a common system, which will come into use 
from and after the year 1901. 

The President, I am sure we are very glad to welcome Prof. 
Newcomb at the Eoyal Astronomical Society. We are also glad 
to see Dr. Gill here, who is making one of his periodical visitis ta 
England ; perhaps he will be good enough to tell us something of 
his work, past and future. I believe that owing to the munificence 
of Mr. McClean he is adding a new sphere of work to the pro- 
gramme of the Cape Observatory. 

Dr, Gill, Our President has rather taken the words out of my 
mouth, especially as he asked me to say something about what I 
was going to do. I was going to say that in our southern hemi- 
sphere we have been singularly unfitted with regard to our astro- 
nomical instruments for physical research, but we are now going 
to try, with the assistance of Mr. McClean, to begin work of this 
kind. I do not think there is much interest in talking about what 
bne is going todo. I hope next time when I come to England that 
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I shall be able to tell you what has been done with this fine instru- 
ment which is being made. My object lately has been to biing to 
fL close what has occupied me hitherto. We have finished the 
photographs of the stars to the loth magnitude, and they have 
been made into a Catalogue, the first volume of which is printed, 
the second is in the press, and the third is ready to be printed. 
The results of the geodetic operations which I initiated at the 
Cape have been communicated to the House .of Assembly at Cape 
Town, and a book about that survey will be in the library of this 
Society shortly. I may bay that the latitude arcs measured are so 
situated that they are not well adapted to afford any evidence 
about the figure of the Earth, but the longitude arcs point to the 
probability that Bessel's value for the ellipticity of the Earth is 
more in accordance with facts than Clarke's. The Cape Catalogue 
of stars for epoch 1885 has been published and that for 1890 is 
far advanced, so that we are clearing off our work of the class of 
Astronomy proper, and getting ready for physical astronomy, I 
would like to add that at the recent astronomical conference it 
was voted that differential measures of planets made with a helio- 
metei* were more reliable than meridian observations ; and I hope 
that the result of this will be that in the future we shall determine 
the places of the exterior planets with far more accuracy than in 
the past. 

Mr, E, J. Stone made a suggestion to those persons who would 
observe the solar echpse of August next without an instrument. 
A valuable work that such observers could do was to make accu^ 
rate drawings of the corona as to the size and direction of the 
streamers, but it was known from experience that persons even 
.of some skill as draughtsmen would make considerable dif- 
ferences in such drawings. The plan suggested was to have a 
paper prepared, ruled with concentric circles and with equidistant 
radii, on which one could plot down with some accuracy salient 
points of the phenomena as seen. 

Mr, McCarthy. I am glad that Mr. Stone has drawn attention 
to the expediency of recording the appearance of the corona in 
another way than by photography* I hope that Mr. Green will 
,be able to make drawings of it. 

Mr, JSf, E, Green, I intend to go to Norway, and shall try to 
ipake as good drawings as the circumstances will permit me. 

Dr, Johnstone Stoney, in presenting his paper on the " Astro- 
physical Observatory of the Future," said that in two ways the 
equipment of an observatory might be improved — first, by doing 
away with the necessity for an equatorially mounted telescope and 
using instead some form of siderostat, and, secondly, by improving 
.the means of support of large specula. The author described 
various forms of the siderostat — the ordinary form known as 
rpucault's, which was designed by S'Gravesande early in the 
eighteenth century; the i)olar siderostat, and its modifications; 
(i.nd the coelostat. The first-named form commended itself tp 
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Dr. Stoney for many reasons, but it was at a disadvantage, because 
the rectilinear movement which was necessary to actuate the 
mirror did not always work with precision; but he proposed a 
plan to overcome this which depended on the geometrical principle 
that if a circle rolled on the inner circumference of another circle 
of twice its diameter, any point on the circumference of the 
smaller circle moved along a straight line. A model of this move^- 
ment was exhibited. 

Dr. Johnstone Stoney also showed a model of a proposed new 
method of mounting large specula. The speculum was to be 
supported on the upper casing of a shallow air-chamber, the 
pressure of the air in which would be regulated ultimately by the 
pressure of a weight attached to the cell carrying the speculum 
in such a way that the component of the weight which controlled 
the air-pressure was always equivalent to the normal pressure 
of the speculum on the air-chamber. 

The President expressed an opinion that Dr. Johnstone Stoney 
hiad overrated the difficulty of supporting the large mirror of a 
telescope, and explained technically his own method of supporting 
mirrors aud also of polishing specula. 

Mr. Thackeray showed" the diagram in illustration of his paper 
on the " Corrections to B.A. of {Stars derived from Observations 
of the Sun at Greenwich, 1835-95." 

Dr. Gill made some remarks on his series of photographs of the 
region round 1, Argus. 

The following papers were announced and partly read ; — 

J, Gledhill, "Observations of the Phenomena of Jupiter's 
Satellites at Mr. Crossley's Observatory, 1895-96." 

J, Gledhill, Seven papers on Jupiter's Belts, Spots, Satel- 
lites, &c. 

J{. II. M. BosanqtLet. " Third Note on Precession and Drift." 

A. W. Roberts. " Note on the Period of T Centauri." 

Superintendent of the * Nautical Almanac' " Occultation of 
Stars in Praesepe, 1896 Oct. i, visible at Greenwich." 

G. Johnstone Stoney. " On the Equipment of the Astro- physical 
Observatory of the Future." 

Alice Everett. " Galactic Longitude and Latitude of the Poles 
of Binary-Star Orbits." 

Royal Observatory^ Greenwich. " Observations of Oomet b 1896 
(Swift)." 

A. C. D. Crommelin. " Note on a Possible Eclipse of Jupiter's 
Second Satellite by the Shadow of the Third, 1896 March 30." 

W. G. Thackeray. " Corrections to the Eight Ascensions of 
Stars derived from Observations of the Sun at Greenwich, 

1835-95-" 

W. W. Bryant. "On the Proper Motion of B.D. -h25° 

No. 2874." 
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W, B, Plummer. " Cometary Observations at Liverpool Obser- 
Tatory, 1895/' 

E, J. Stone. "An Answer to Certain Questions asked in the 
*' Bulletin Astronomique ' (tome xiii. mai 1896) on Time Measure- 
ment." 

E. J, Stone. "The Observation of a Solar Eclipse without 
Instrumental Means." 

The following gentlemen were elected Fellows of the Society : — 

Rev. Frederick Li4e Ballen, Littleton Eectory, Thornbury, 
Gttoucesterahire ; Ernest W. Ellerbeck, The Observatory, Scar- 
borough. 

The following Candidates were proposed for election as Fellow* 
of the Society : — 

George Alex. Sime AtJcinson, 238 Newport Road, Cardiff (pro- 
posed by H. W. Lloyd Tanner). 

John Bart Trivstt^ Trigonometrical Survey of New South Wales, 
Lands Department, Sydney (proposed by Joseph Brooks). 



THE BEITISH ASTRONOMICAL ASSOCIATION. 

Thk seventh meeting of the sixth session of the ALSsociation was 
held on Wedn^^sday, May 27, at University College, Gower Street, 
the President, Mr. E. Walter Maunder^ occupying the Chair. 

Nine new members were eVeted, and the names of 7 candidates 
for membership were read and suspended. 

Papers on " Observations of l&turn " and "The Appearance of 
Saturn," by Herr Leo Brenner and Mr. Boherts respectively, werei 
read by the Secretarif. Herr Brenner pointed out that Herr 
Fauth's observations of changes in the appearance of Saturn's 
rings entirely confirmed Mr. Roberts's observations read at a 
previous meeting. Mr. Roberts also referred to a paper in the 
* Bulletin of the Societe Astronomique de France' for May^ by 
M. Antoniadi, as confirmatory of his observations. 

Oapt. Noble said thi^ he bad read the paper in question and 
thought that as Herr Brenner's observations were confirmed by 
Mr. Roberts and others they could not do otherwise than accept 
them. 

Ths President remarked that these eh^nges in the deli<!ate 
markings of Saturn's rings were just what from theoretical con- 
siderations might be expected, as they were not looking upon a 
solid eontinuous body but on a swarm of discrete particles moriog 
in more or less independent orbits. 

Dr. Downing. dit the invitation of the President gave an acooimt 
of the recent Astronomical Conference at Paris. The Confwienoe 
had been called for the purpose of adopting a uniform catalogue of 
standard stars for use in the different astronomical ephemeridoit 
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for France, America, Q-ermany, and England. It wa» obviously 
important that the stars in these ephemerides should be reduced 
to the same system, more especially in the case of the right 
ascensions. But the adoption of this fundamental catalogue o£ 
stars involved also the adoption of a uniform system of certain of 
the astronomical constants which were used in the reduction, 
such, for instance, as the precession, nutation, and aberration. 
The Conference originally consisted of four directors of astrono- 
mical ephemerides representing France, Germany, America, and 
England, but was enlarged by allowing each director to nominate 
one colleague, Dr. Gill being the speaker's colleague. In addition 
to these, 2toL Bakhuyzen and M. Trepied acted as secretaries. 
The Conference was not satisfied with any existing investigation 
of the constant of precession, so that question was confided to 
Prof. Newcomb, the able and energetic director of th« American 

* Nautical Almanac' The constant of nutation which they adopted 
was 9"*2i, and the constant of aberration 2o"'47. The value 
adopted of the solar parallax was 8" 'So. 

The social side of the Conference included a ball, a dinner, 
various dejeuners, and a visit to the opera. They also visited the 
Academic des Sciences and the Sorbonne, the most magnificent 
building devoted to educational purposes he had ever seen. 

The President in thanking Dr. Downing for his interesting 
address alluded to the well-earned honour which had been awarded 
to their distinguished fellow member, Dr. Gill, in his being created 
a C.B. He also heartily congratulated Dr. Downing on his recent 
nomination to the Fellowship of the Eoyal Society. 

Mr, Davis read a note describing what appeared to be an 
(iccultation of Jupiter's fii'st satellite by the second on May net 
about 8*^ 20". 

Mr, Crommdin referred to a paper by Mr. Jackson in the 

* Journal of the Astronomical Society of Wales ' describing what 
appeared to be an eclipse of Satellite II. by Satellite III. on 
March 30. Mr. Crommelin added that it would require a slight 
alteration of the tables, about 2" in the difference of latitude, to 
make this possible. He remarked that just now the orbits of the 
satellites of Jupit^ were presented to us nearly edgewise, so that 
a number of occulta>tions and mutual eclipfies were possible. 

Mr, S, H, R, Salmon read some notes on Comet Swift, and 
several members joined in the discussion. 

Lord Hampton, inquired whether it was not a fact that the last 
great disp^y of November meteors took place in 1866, not in 
1864 aa stated in the Journal; and if that were so, the next display 
would be in 1S99 not 1897. The President said that was so, but 
it was very desirable that they should be carefully looked for 
every year from the present time. 

A paper by Mr, . Roberts on " An Observation of the Planet 
Uranus " was read. The paper was accompanied by two drawings, 
•howiiig the belts, made with a 6i-in. telespope. 
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Papers by Herr Leo Brenner on the "Visibility of the Dark 
Side of Mercury " and by Mr, C. J. Mtrjidd on a " Solar Pheno- 
menon '' were read. 

The Meeting then adjourned. 



ROYAL METEOROLOGICAL SOCIETY. 

The last Meeting of this Society of the present session was held 
on Wednesday evening, the 17th inst., at the Institution of Civil 
Engineers, Westminster, Mr. E, Mawley, FM.H.S,, President, in 
the Chair. 

Mr, H, Harries read a paper on "Arctic Hail and Thunder- 
storms," in which he showed that the commonly accepted opinion 
that hail and thunderstorms are almost, if not quite, unknown in. 
the Arctic regions is incorrect. He had examined 100 logs of 
vessels which had visited the Arctic regions, and found that out 
of that number no fewer than 73 showed that hail was experienced 
at some time or other. Thunderstorms were not so frequent as 
hail, but they have been observed in seven months out of the 
twelve, the month of greatest frequency being August. Mr. 
Harries is of opinion that the breeding-place of thunderstorms in 
these high latitudes is in the neighbourhood of Barents Sea. 

A paper by Mr, J. E, Cullum^ on the " Climatology of Valencia 
Island," was also read. The observatory at Valencia, which is. 
under the control of the Meteorological Office, is situated on the 
extreme south-west coast of Ireland, and is nearly the most 
westerly point of Europe. Continuous records from self-recording 
instruments were carried on from 1869 until 1891, when the 
observatory was removed to Caherciveen, and the author gives the' 
results of the observations for these 23 years. 



The Astrographic Chart Conference. 

The third meeting of the International Permanent Committee 
for| making a Photographic Chart of the Heavens was held at 
Paris, 1896, May 11 to 15. There were present as representing 
the different countries : — France : Tisserand (President), Loewy, 
Cornu, Wolf, Paul Henry, Prosper Henry, Faye,Trepied (Secretary),- 
Bouquet de la Grye, Qautier, Laussedat, Rayet, Baillaud, Perrotin, 
Stephan, Callandreau. England : Christie, Gill (Vice-President), 
Turner, Abney, Knobel, Common. Germany : Scheiner. Russia : 
Donner (Secretary), Backlund. Italy : Ricco, Lais. Spain : 
Viniegra. Holland : Bakhuyzen (Vice-President). Sweden : 
Duner. Mexico : Anguiano. United States : Jacoby. Prof. New- 
Comb and Dr. Downing were also present on the last day. 
After the election of President and Officers as shown in the 
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above list, reports on the state of the work were received from the 
different observatories. These showed that most of the co- 
operating institutions have practically completed their series of 
Catalogue plates, but Chili, Kio de Janeiro, and La Plata have done 
nothing on account of the political state of those countries, and 
that the Catania Observatory is not progressing for want of funds. 
Discussion of a previously prepared programme of questions 
then followed, as result of which the following Eesolutions were 
adopted, unanimously in all cases. 

Catalogue Plates. 

1. The Conference is of opinion that the probable error of the 

rectilinear coordinates measured on the plates should be 
reduced to the smallest possible limits, and that the method of 
measurement should be such that the probable error should 
never be above o"'20. 

2. (a) The Conference considers it desirable that the rectilinear 

coordinates of the stars should be published as soon as 

possible. 
(6) It is desirable that this publication should include the data 

necessary for converting the results into equatorial coordinates, 
(c) The Conference expresses the hope that a provisional 

catalogue of the Eight Ascensions and Declinations will be 

published l^y those observatories which can command 

sufficient funds. 

3. Bach observatory will be free to select the positions of 

Fundamental Stars {Stoiies de rephre) from those catalogues that 
appear most suitable. It is agreed that for computing the 
constants of a plate a minimum of 10 Fundamental Stars if 
possible should be employed. The adopted positions of the 
Fundamental Stars are to be published. 

4. The question of ascertaining the desirabihty of adopting at all 

observatories a uniform system of constants for reducing these 
stars to epoch 1900 will form the subject of future discussion. 

5. The Conference recommends that a uniform size of publication 

be adopted by all observatories. This size to be that of the 
Catalogue of the Paris Observatory. 

6. The observatories wiU be at liberty to determine the Photo- 

graphic Magnitudes either by measurement or by estimation — 
the only condition which the Conference deems it necessary to 
impose is that the system of Photographic Magnitudes on 
which the measurements or estimations depend, shall be 
capable of precise definition in such a way that different scales 
of Photographic Magnitudes adopted at different observatories 
can be reduced to a common system. 

Photographic Chart, 

7. Each observatory shall be furnished with a scale of density 

whiph' shall be photographed on the plates at the same time as 
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the reseau, and wfaieb shall al\^ow of tlve detensintttion of th« 
sensitiveness oE each plate for stars of diflereiit magnitodes. 

Capt. Abnej is requested by th« Confereooe to uodeFtake 
the preparation of the above scale-s. 

8. For the construction of the Chart, the second series of plates, 

namely those of which the Beclinations of tlte eenti^es ans 
odd numbers, shall be made with 3 exposures «t' 30 minutes 
each. This time of exposure will of course be reduced should 
photographic plates of greater sensitirness be produced. 

9. The Conference accepts the uiethod of photogravure on copper 

for the reproduction' of the chart ; to be made from the plates 
with triple exposure — enlarged twice^ 

10. The observatories shall make by contact two posdttves on glass, 
of which one shall be deposited with the Bureau International 
des Poids et Mesures at the Pavilion de Breteuil. 

The following opinion was expressed by the Conference r — 
The International Conference of 1896 desires to express the 
hope that sufficient funds may be given to the Observatory of 
Catania by the Italian government both for taking the photographs 
and for the necessary work of their measurement and redaction. 



j4n Earth'bendinff Experiment. 

The following is an account of an experiment made At Oxford on 
May 5 of the present year, at the instance ol Prof. John Milne, 
F.R.S., which has an indirect but still definite bearing on astro- 
nomical observations. 

Professor Milne has been working at seismology for many years 
in Japan, but has now. returned to England, and has set up a 
horizontal pendulum in the Isle of Wight^ to obtain a continuous 
automatic record of such disturbances as are there manifested. These 
disturbances are of various kinds : some are real local earthquakes 
though on a very small scale ; others are faint echoes of more 
violent distant earthquakes ; others^ again, are disturbances due to 
meteorological causes, and it is to these last that Prof. Milne is at 
the present moment especially directing his attention, and it was 
for their elucidation that he requested the exp^iment below 
described. He has been led to consider the disturbances due to 
the falling of rain and dew, from the followizig point of yiew : 
a shower of rain or a fall of dew represents a coasi<ierable load on 
the soil, which may be perhaps regarded in the first instance as 
uniformly distributed, but which will probably not remain so 
owing to inequalities in evaporation. The ground to the south 
side of a building, for instance, will be dried more quickly than 
that to the north ; the -dew on the east side will evaporate before 
that on the west side, and so on. Thus there will be bending 
stresses in thd soil tending to liilt any buUdinips <a pien for 
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instriiments which have not deep ]aid foundations. Such tilts aA 
are due to rainfall will be irregular, though with an annual period 
of some kind running through them: such as arise from dew 
ahould show a diurnal period. The main question is of course 
the amount of these tilts — whether, for instance, they are large 
enough to affect astrpnomical observations. Seismographs set up at 
different stations in J<^n show a well-marked diurnal oscillation 
of several seconds of arc, and Prof. Milne is inclined to ascribe this 
oscillation to the fall and evaporation of dew. It is clear that if the 
pier of a transit^ircle is liable to sway about to this extent durinsp 
the day, owing to a well-known and persistent cause, then we 
must determine the means of correcting observations of level made 
at one time of day to another time at which we may wish to use 
them. It is unlikely that diurnal oscillations of several seconds of 
arc could exist in the case of a transit-circle witliout being soon 
detected ; though it seems quite possible that if the magnitude 
does not exceed a few tenths it might evade detection unless 
special pains were taken. Several attempts have been made to 
discover a diurnal inequality in the level readings for the transhr* 
circle at Greenwich ; but although there have been periods when 
a diurnal variation seemed to recur for several days in succession, 
no sensible systematic and sustained inequality has hitherto be^i 
estaUished. Still the circumstances may he in this particular case 
exceptionally favourable to stability ; and wf ^oukl not be the 
less alert in other cases. The evidence s^ena(s /to be conflicting. 
Prof. Milne finds many instances of dea^ dfla^Ral inequality and 
suggests a plausible veraccmsai the fact tha^ in some cases the 
diurnal inequality is insensible must not be allowed too much 
weight; while crucial experiments as to the efiBect of a disposable 
load in bending the soil are clearly of consaderable interest. 

Such an experiment in which the disposabie load on the soil 
tiras a crowd of human beings was sketched by Professor Milne in 
the following terms : — '^ I think I should begin as follows. Take 
loo people as a solid square and march them up to the observatory 
wall. If a level placed on the window-»sill does not show any 
effect the experiment ends. If there is an effect it is* noted as 
they approach and recede... Next take the group opened out so 
that they can touch each other's finger-tips when they stretch out 
their arms. This will give each niah a space of about 5 X 5 ft. 
After that, open out uhtil fhey have 16 x 10 ft.j which is the 
evaporation effect." ' The observatory referred to was the Oxford 
University Observatory, which stands alone in a flat grass park, 
and war considered e»specially suitable for the experiment. - The 
pieces of apparatus required were thus a delicate level, and a 
crowd of 100 people willing to perform the .manoeuvres above 
indicated. As regards- the former Prof. Milne brought his 
horizontal pendulum to Oxford And set it up, not on a window- 
sill, but on a sla^e slab ' (destined for the mountitig of a small 
transit-circle, but at present vacant), on which was also placed, side 
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by side with the horizontal pendulum, the level used with the 
Barclay transit-circle (i div. = i"'o). The pendulum was adjusted 
to be about 3 times as sensitive as the level, t. e, a motion of 3 mm. 
was equivalent to i"*o. As regards the crowd, a letter was 
written to the * Oxford Magazine ' explaining the circumstances 
and asking for volunteers. In response, 76 people assembled at 
the appointed time — quite sufficient for the experiment ; a solid 
square was formed and marched in close and then in open order 
to various positions ; and the weight of it was found to produce 
an appreciable bending of the earth. The details are as follows : — 

The crowd collected on May 5 at 12.15; 76 men in all. Four 
companies of 18 each (with commanders^ 19) were formed by 
Mr. G-. C. Bourne, arranged as a solid square in close order, and 
marched to a position with front rank 90 feet to the north of the 
slate slab (Position L). They were then marched up to 10 feet 
from the slab, N. side (Position II.). Then retired to 90 feet 
(Position III.). Then brought up to 5 feet from the slab, 
counting always from front rank (Position IV.). Then retired to 
90 feet (Position V.). Then brought up in open order of one arm's 
length (each man's outstretched arm could touch his four neighbours' 
bodies) to 5 feet from slab (Position VI.). Then away again 
(Position VII.). Then in very open order (each man's outstretched 
arm could touch the fingers of his neighbours' outstretched arms) 
and front rank still 5 feet from slab (Position VIII.). Then away 
again (Position IXkj)ii ? Then in close order on the Bouih side front 
rank 5 feet from sW/bf (Position X.). Then retired (Position XI.), 

It will be seen that the positions with even numbers denote 
occasions when the eitowd was in proximity to the instruments, 
and those with odd numbers when it was distant from them. VTe 
should expect the readings in odd positions to be all the same, but 
as a matter of fact they were found to differ somewhat. It seems 
fair, however, to regard as the effect of the crowd in any "even " 
position, the excess of the reading of the instrument at that time 
over the mean of the preceding and following " odd " positions ; 
and this assumption has been adopted in the following table. 
Columns 5 to 7. In Column i is the. Greenwich mean time of 
the observations, given in minutes after noon. Column 2 is 
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explained above. Columns 3 and 4 give the actual readings of the 
instruments, and Columns 5 to 7 the deduced effect in change of 
level, the positive sign denoting a depression on the north side. 
The depression thus noted though small is always towards the 
crowd, which was on the south side in Position X. only. It 
amounts to o"'5 or more only when the crowd is in close order 
and close to the instrument. In such a ease the effect of the load 
must have been far greater than any possible effect due to rain or 
dew, and it seems iair to conclude that on the particular soil 
forming the University Park we are not liable to much tilt due to 
the cause suggested. It will be interesting to see whether under 
these conditions a horizontal pendulum will indicate any diurnal 
change of level, and we hope at some future time to test this 
point. H, H. TuENBB. 



Selenographical Notes, 

Reinee, Hebmann, &c. — Though situated in a somewhat barren 
part of the Oceanus Procellarum, where Marius and Galileo are 
the only other conspicuous objects to break the monotony of the 
grey surface, this little ring-plain will be found a very interesting 
formation when observed under a low Sun. In the * Ast. Register ' 
(Sept. 1886), I gave a full description of it, and subsequently, in 
the ' Journal of the Liverpool Ast. Soc' (Vol. v. plate i.), a draw- 
ing of the neighbourhood, showing most of the principal ridges 
and markings for some distance on every side of it. 

The observations, however, on which this description and drawing 
are founded were made under a somewhat advanced stage of sun- 
rise, and consequently did not include certain very remarkable 
features which are displayed when the meridian which passes 
through the east wall of Reiner is on the morning terminator. 
Such were the conditions of illumination at g** 40™ on February 25, 
this year. They afforded a beautiful picture of the extraordinary 
chain of enclosures and partial enclosm-es extending from Reiner to 
Hermann, an4 bordering the terminator at this phase. The most 
prominent object is the brilliant western border of Reiner itself 
with the shadow of the giant peak upon it, nearly 10,000 feet high, 
masking a large portion of the opposite wall. This western border 
displays a peculiarity, occasionally found elsewhere, which is hard 
to account for by the once popular hypothesis of the origin of 
lunar ring-mountains. Its lower portion is prolonged in the 
form of a bright and slightly curved wall of considerable height to 
a distance of at least 45 miles towards the south, when it gradually 
diminishes in altitude, and forms the western rampart of the first 
link of the chain of the enclosures (a) just mentioned. This wall, 
to all appearance, is 9 constituent part of the ring-plain Reiner, 
and contemporary with it. There are indications, marked by 
fragments of a ridge on the east, that a section of it represents 
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the western balf of a degraded endlosure whicK once adjoii^ed 
the southern side of the ring-plain, but, however this may be, 
there can be no doubt as to the true character of the object (a) at 
its southern end. Here we have a formation somewhat larger than 
Eeiner, with complete but very low ramparts on the east and west, 
that on the west consisting of an extension of the W. wall ci 
ring-plain. On the north it has been entirely wrecked, only four 
or five bright little hills remaining to represent the site ; while on 
the south the gap is complete, and is flanked by two small but 
very brilliant crater-cones, easily traceable under a high light, 
which doubtless once formed part of the original barrier. Imme- 
diately south of this lies a second obscure enclosure (6), formed by 
parallel ridges, about half the width of the last, but nearly twice 
as long. At the south-west corner of this stands a third brilliant 
little crater-cone, also visible under a high Sun, and, close to it on 
the south, a fourth very similar in size and brightness. This is 
situated on the north-western side of the third enclosure (c), which 
is circular in form (though of coiu:se considerably foreshortened) 
and tolerably complete, the widest gap being on the north. On 
the south its continuity is broken by a crater some j miles in 
diameter on the nc»rth-west of Hermann. 

If these obscure rings are examined under the conditions just 
described, it is clear that they are not due to a fortuitous arrange- 
ment of ridges, but represent the relics of formations that have been 
subjected to some destructive influence, whose effects are traceable 
in almost every part of the southern section of the Oceanus Pro- 
cellarum and on the adjoining Mare Nubium, as I have pointed 
out in a paper recently published in the * Journal of the Brit. Ast. 
Association.' 

The bright crater immediately north of Hermann appears to be 

drawn too small in Schmidt's map. It is at least one half the 

diameter of its neighbour. On the west of the pair and separated 

from them by a straight ridge is a dtisky area semicircul9.r in shape, 

its diameter being about 30 miles, bounded by a low bank. A 

craterlet stands near its centre. Schmidt shows two conspicuous 

craters on the plain north of Keiner. I And a third close under 

the north-east wall with a little mountain very near to it on the 

north-east. With the exception of these objects, this region is 

curiously devoid of craters. 

Beaumont House, Shakespeare Itoad» T. Q-WYIT ElieEB. 

Bedford, 1S96, June 19. 



A Formula to correct Double-Star Observations 

for Refraction. 

Eefe ACTION raises the images of both components of a double. star 
on the altitude circles, which amounts to the same thing as saying 
that the companion is raised when it is lower than the main star 
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and lowered when it is higher than the madn star, so that the 
correction to the observed distance is always positive. The zenith 
distance, r, and the parallactic angle, p^ are calculated in the first 
instance or read off on a globe. The rate of increase (k) of re- 
fraction per second increase of zenith distance is then taken from 




a suitably constructed table of mean refractions. No account 
need be taken of pressure and temperature. Z is the zenith, 
P the pole, A the main star, B the companion, C the companion 
apparently lowered by refraction, AB the true distance =p, AC the 
observed distance=jo', PAZ=s:j9, PAB=0 the true position-angle, 
PAC=0' the observed angle, BAC=^ — 0' the correction for re- 
fraction in angle, BA— CA=p — p' the correction for refraction in 
distance, ABC=BAZ=0— p. Neglectiug quantities of the second 
order, we have, if from C we draw a perpendicular upon AZ 
cutting AZ in C : 



BC = ^ X AC « V cos (6' -i>), 
sin («' - 0) = BC sin ABC/p=ik sin 2(6' -i>), 

a«a' — sin 2{d' -p) = d' +T ; 

7200 

and if we draw from C a perpendicular upon AB cutting AB in 
D we have * 

AB=AD-f BD=p'-hBC cos (6 -jp), 

p =p' -I- kp! cos' (6' -p) =p'B, 
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160 


200 


330 


30 


•0023 


•0030 


•0043 


•0062 


•0105 


•0208 


150 


2IO 


320 


40 


•0018 


•0023 


•0033 


•0049 


•C082 


*oi63 


140 


220 


310 


50 


•0012 


•0017 


•0024 


•C034 


•0058 


•0114 


130 


230 


300 


60 


■0007 


•0010 


•0014 


•0021 


•0035 


•C069 


120 


240 


290 


70 


•0004 


•0005 


•0007 


•ooio 


•0016 


•0032 


no 


250 


2S0 


80 


•0001 


•0001 


•0-02 


•0003 


'0004 


•0008 


100 


260 


270 


90 


•0000 


•0000 


*oooo 


•0000 


•0000 


•0000 


90 


270 



The following table shows the value of T with the same argu- 
ments. When o^<d—p< 90°, or when 180° -^-fl -p< 270°, T is — ; 
but when 90°<d— /)< 180°, or when 2^0° <0—p< 360°, T is -f-. 

T. 



e- 


p- 


-e^=72i°. 


75°. 


77i°. 


80°. 


82i°. 


85°. 


0—p. 


360° 


0° 


o°-oo 


o°*oo 


o°-oo 


o°-oo 


o°^oo 


©^'•oo 


i8o<^ 


180° 


350 


10 


•03 


•04 


•05 


•08 


•14 


**7 


170 


190 


340 


20 


•c6 


•07 


•10 


•<5 


•26 


*5' 


160 


200 


330 


30 


•08 


*IO 


•14 


•21 


•35 


•68 


150 


210 


320 


40 


•09 


•II 


•16 


**4 


•39 


78 


140 


220 


310 


50 


•09 


•II 


•16 


•»4 


*39 


•78 


130 


230 


300 


60 


*o8 


•10 


•14 


•21 


•35 


•68 


120 


240 


290 


70 


•06 


•07 


•10 


•>5 


•26 


•51 


no 


250 


280 


80 


•03 


•04 


•05 


•08 


'4 


•27 


100 


260 


270 


90 


•00 


•00 


•CO 


•00 


•00 


•00 


90 


270 



On December 4 last year I observed a double star, for which 
2=8i°-5, ^= ~i9°-6, 0' = 237°*9, and p' = 6''-62. From the accu- 
rate formula I obtain — o°^i7 and -|-o''^oo48 as tlie refraction 
corrections, and from the tables above — o°^i4 and 4-o''-oo4o. 
On December 16 I observed anothf^r star, for which 2= 7 5°- 2, 
P= + i7°-2, 6'=244°^7, and p'=46''-69. The corrections were 

086 and -f o''*092, and from the tables above 



— o 



o. 



o. 



found 
= -0 

star measures. 
HoDg Kong Obserratory, 1896, Apr. 26. 



II and +o''*o89. This is accurate enough for double- 

W. DOBEBOK. 
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The Rings of Saturn, 1895 and 1896. 

DuBiNG the last few months slight differences in the appearance 
of the rings of Saturn were observed which seem to me to be worth 
recording. The instrument used was a 5 -inch refractor by Wray ; 
"the eyepieces used were single lenses of magnify ing-powers 135 and 
x8o diameters ; negative eyepieces of 150 and 190, and also a posi- 
"fcive eyepiece of 156 diameters. Only those observations when the 
images were perfect, or nearly so, are here recorded. Tbe rings 
are distinguished by their usual designation, t. e. A, B, and C. 
Beginning with A, the outer ring : — 

This ring presented several peicuUarities. In 1895 Dec. 21 

St 20 hrs. G-.M.T., the brightest part was a very narrow strip 

^ of the breadth o£ the ring from the Cassini division, having a j&ne 

e hading next it, making the division apparently the usual width* 

rrhis bright portion, together with its shading, appeared to make up 

Iftiaif the width of A ; the remaining exterior half was considerably 

:€ainter but uniform in tint, having the extreme outer edge well 

defined though rather faint. During 1896 April i, 12, 14, 17, the 

"brightest portion was a rather broad strip (nearly half the breadth 

of A) situated just outside the centre of the ring and extending 

3iearly to the outer edge, where a shght falling off in light was 

xioticed, though the outer edge was well defined. The inner half 

"was much fainter; indeed on April 17 it was difficult to see the 

outer edge of the Cassini division, thus giving an apparent greater 

l)readth to the division than usual. v 

On May 3 and May 5 the inner half of the ring was uniformly 
"the brighter part, whilst the outer was faint and uniform; on> 
'Maj 4, however, it was exactly the reverse — the inner half was the 
fainter and the outer the brighter. This was from 10 hrs. to 
11^ hrs. On May 7 the appearance was the same as on May 3 
and 5 ; on May 9 exactly the same as on December 21. On several 
nights at the end of May the Cassini division had the appearance 
as described for April 17 ; unfortunately I did not make parti- 
cular notes at the time, as my attention was wholly taken up in 
observing spot-transits on Saturn. 

No actual division was observed on this ring, though last year a 
fine but faint line was seen on a few nights. 
Eing B :— 

This ring was very uniform throughout, the outer part being the 
brightest, then gradually fading off to the inner edge. On May 3 
a narrow fine division was seen somewhat nearer to the outer edge 
than to the inner, but not much ; it was again seen on May 5, in 
the same place; at the/, end the division extended nearer the ball. 
On May 9 the fainter shading was distinctly stopped at the posi- 
tion of the division, though the latter was invisible. 

Bing was always well seen across the ball, having a dull orange 
colour. This ring is sometimes very difficult to see in good defi- 
nition, t. e, when the state of the air is favourable for a good view : 

VOL. XIX. 2 A 
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this was the case on April 17, when only the inner edge was seen 
very distinctly, but no trace of the ring was visible near the ring B ; 
this was observed on several nights. I am inclined to re^rd this, 
however, as owing to the comparative bright iuner edge o£ B 
masb'ng the very faint light of 0, and this causing a Tibbie 
separation between the rings. On May 3, O was seen touching B. 
All my observations seem to show that the inner edge of C is the 
brightest part and that it is uniform in outline. 

Li 1 89 5 April 28, fine image, a dark division was visible in 
the middle of this ring at both ansss with a power of 190. 

Glasgow, 1896, June 10. HbnEY MacEwBN. 

[The apparent widening of the Cassini division has sometimes 
been noticed at Greenwich. It was especially marked on June i of 
this present year. — ^Eds.] 



Total Eclipse of the Sun, 1893 April 16 *• 

Thb memoir first gives reports by Mr. Fowler and Mr. Shackleton 
as to the circumstances under which photographs of the spectra of 
the eclipsed Sun were taken with prismatic cameras in West 
Africa and Brazil respectively on, 1893 April 16. These are 
followed by a detailed description of the phenomena recorded, aikL 
a discussion of the method employed in dealing with the photo- 
graphs. The coronal spectrum and the question of its possible 
variation, and the wave-lengths of the lines recorded in the spectra 
of the cluromosphere and prominences, are next studied. 

!E^nally, the loci of absorption in the Sun's atmosphere are 
considered. 

The inquiry into the chemical orisfins of the chromospheric azkd 
prominence lines is reserved for a subsequent memoir. 

The general conclusions which have been arrived at are ae 
follows : — 

(i) With the prismatic camera, photographs may be obtained 
with short exposures,, so that the phenomena can be recorded at 
short intervals during the eclipse. 

(2) The most intense images of the prominences are produced 
by the H and K radiations of caldum. Those depicted by the 
rays of hydrogen and helium are less intense, and do not reach to 
80 great a height. 

(3) The forms of the prominences photographed in mono- 
chromatic light (H and K), during the ecHpse of 1893, do not 

* From Ast. Naoh. No. 3359. Abstract of a communication to the Boyal 
Society. 
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dilPer sensibly from those photographed at the same time with the 
ooronagraph. 

(4) The undoubted spectrum of the corona in 1893 consisted of 
eight rings, including that due to 1474 K. The evidence that 
these belong to the corona is absolutely conclusive. It is probable 
that they are only represented by feeble lines in the Praunhofei? 
spectrum, if present at all. 

(5) AU the coronal rings recorded were most intense in the 
brightest coronal regions, near the Sun's equator, as depicted bf 
the coronagraph. 

(6) The strongest coronal line, 1474 K, is not represenjbed in 
the spectrum of the chromosphere and prominences, while H and 
K do not appear in the spectrum of the corona, although they are 
Tthe most intense radiations in the prominences. 

(7) A comparison of the results with those obtained in previous 
•eclipses confirms the idea that 1474 K is brighter at the maximum 
than at the minimum sun-spot period. 

(8) Hydrogen rings were not photographed in the coronal 
spectrum of 1893. 

(9) D3 was absent from the coronal spectrum of 1893, and 
reasons are given which suggest that its recorded appearance in 
1882 was simply a photographic effect due to the unequal 
-sensitiveness of the isochromatic plate employed. 

(10) There is distinct evidence of periodic changes of the 
•continuous spectrum of the corona. 

(11) Many lines hrtherto unrecorded in the chromosphere and 
prominences were photographed by the prismatic cameras. 

(12) The preliminary investigation of the chemical origins of 
the chromosphere and prominence lines enables us to state 
rgenerally that the chief lines are due to calcium, hydrogen, 
iielium, strontium, iron, magnesium, manganese, barium, chromium^ 
and aluminium. None of the lines appear to be due to niok^ 
cobalt, cadmium, tin, zinc, silicon, or carbon. 

(13) The spectra of the chromosphere and prominences become 
more complex as the photosphere is approached. 

(14) In passing from the chromosphere tx) the prominences, 
-some lines become relatively brighter but others dimmer. The 
Hsame line sometimes behaves differently in this respect in different 
prominences. 

(15) The prominences must be fed from the outer parts of the 
solar atmosphere, since their spectra show lines which are absent 
from the spectrum of the chromosphere. 

(16) The absence of the Fraunhofer lines from the integrated 
dipectra of the solar surroundings and uneclipsed photosphere 

shortly after totality need not necessarily imply the existence of a 
reversing layer. 

(17) The spectrum of the base of the Sun's atmosphere, as 
recorded by the prismatic camera, contains only a small number of 

2a2 
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lines as compared with the Fraunhofer spectrum. Some of tb© 
strongest bright lines in the spectrum of the chromosphere are 
not represented by dark lines in the Praunhofer spectrum, and 
some of the most intense Frounhofer lines were not seen bright in 
the spectrum of the chromosphere. The so-called "reversing" 
layer'' is therefore iu competent to produce the Fraunhofer 
spectrum by its absorption. 

(i8) Some of the Fraunhofer lines are produced by absorption 
taking" place in the chromosphere, while others are produced by 
absorption at higher levels. 

(19) The eclipse work strengthens the view that chemical 
substances are dissociated at solar temperatures. 

J. NOEMAN LOCKYEB. 
London, 1896, April 17. 



CORRESPONDENCE. 

To the Editors of * The Observatory' 

Early Observations of the Zodiacal Light. 

Gentlemen, — 

Arago, in his ' Astronomie Populaire,' quotes from Mairan* 
a passage in the ecclesiastical history of Nicephorus, which hd» 
been thought to be the earhest record of an observation of the 
zodiacal light. It gives an account of a remarkable appearance in 
the sky seen for a considerable time in the summer and autumn of 
A.D. 410, the year in which Rome was taken by Alaric. Nieephoru* 
takes credit tQ himself for concluding that not having a stellar 
nucleus, it dould not have been a comet, as many ignorant persons- 
thought. 7 

It may be of interest to refer to an account of a very similar 
appearance stated by Diodorus Siculus to have been seen nearly 
eight hundred years before the above time and said to presage an 
end to the hegemony of the Lacedaemonians, it being in b.c. 373^ 
two years before the battle of Leuctra, which was fought b.c. 371,. 
The passage will be found in lib. xv. c. 50 of his * Bibliotheca' and 
runs thus : — 

"Qjt^Qri fxkv yap Kara tov Qvpayov iwl iroWas vvKras XajXTra^ 
fxeyaXi] Kaiofxevq, oltto tov ayfiiiaros oyofiaffSelaa nvpivri hoicis." 

This is quoted in the ' Memoires de TAcademie Royale des 
Sciences ' for 1702, p. 108, where it is translated " On vit dans le 
ciel une grande lumiere allumee pendant plusieurs nuits. A cause 
de sa figure on I'appella Poutre ardente.'* 

Cassini, having noticed a phenomenon of the same kind at the 
beginning of March 1668, and his nephew Maraldi a similar one at 
Rome on the 2nd of March, 1702, just thirty-four years afterwards,. 
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calculated that B.C. 373 was 60 times 34, or 2040 years before 

A.D. 1668, and therefore suggested that the appearaace recurred 

regularly at that intervals Aristotle thought, he says, that it was 

i/he tail of a comet of which the head was not visible. We know 

now that such really was the case with the appearance observed 

1)7 Cassini in 1668, for the head was seen in the East Indies and 

:^ the Cape of Good Hope. But he hesitated to take that view and 

suggested as a cause a motion in the poles of the Sun. It would 

.Appear that he did not think the appearance noticed by Maraldi in 
1702 was of the same nature as that observed and described by 

'himself in 1683 (had he done so there would have been an end of 
iiis theory of a thirty-four years' period), which he calls " la 

.Tumiere repandue sur le Zodiaque," an expression afterwards 

.^shortened into the "Zodiacal Light." 

1 - The first person, I believe, who gave what is undoubtedly a real 
'description of the Zodiacal Light was Joshua Childrey, in a small 

- "book published in 1660, under the somewhat fanciful title of 
" ■• Britannica Baconica.' This gives a very brief sketch of the 

-.natural history of England and Wales under the different counties, 

^-:and a stiU shorter of that of Scotland. The whole consists of no 

1 more than 184 pages, and in the last two, after describing (which 

-also he seems to have been the first to notice) the black space 

- in the Milky Way between Cy^nus and Cepheus, which has been 
~ compared to the so-called coal- sack near the Southern Cross, he 

^writes thus : — 

" In February and for a little time before, and a little after, 

"--that month (as 1 have observed several years together), when thd 

*" Twilight hath almost deserted the Horizon, you shal see a plainly 

^ discernable way of the Twilight striking up totvard the Pleiades 

^ or seven Starrs, and seeming almost to touch them. It is to be 

^observed any clear night, but it is best iUuc node. There is no 

~ jsuch way to be observed at any other time of the year (that I can 

perceive) nor any other way at that time to be perceived darting 

^«p elsewhere. And I believe it hath been and will be constantly 

:> visible at that time of the year. But what the cause of it in 

- nature should be, I cannot yet imagine, but leave it to further 

^enquiry." 

No mention, it may be remarked, is made of these observations 
}Of the black spot near Cygnus or of the Zodiacal Light, or of 
•ihe black spot near Cygnus referred to above, in the account 
/of Childrey, contained in the tenth volume of the ' Dictionary of 
National Biography.' And I cannot but express my regret that 
iboth in the title of his book and in quotations generally, the 
'.translators of Arago's ' Astronomic Fopulaire ' have retranslated 
jfrom the French instead of referring to the original English. 

yours faithfully, 
JOackheath, i«96, June 3. W. T. LXKN, 
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Note on the Table of Measures of Satwrt/s Bmg. 



I hare been interested in the table of measures of the 
Satumian system giren in the ' Obserratorj ' for Maj 1890, 
This is a rery valuable collection and the editors of the *' Obser- 
yatorj ' have done an excellent piece of work in making it. 

In rearranging my measures of Saturn for permanent use I 
found that, through the misplacement of a decimal point, a slight 
error has been introduced in my measure of the diameter of the 
outer ring as published in * Monthly Notices,* vol. Ivi., no. 4, wher^ 
the diameter should have been 40"* 132 instead of 40^*013. 

This affects the mean result for the two years but slightly, bul^ 
when the two sets of measures are tabulated independently, as ini 
your valuable collection, it becomes noticeable. The value for this 
ring in the last line of your table should therefore be 40'^-!^ 
instead of 4o'''oi. 

In casually glancing over your table there seem to be at leasts 
two misprints. The value of the outer diameter of the inner ring: 
given by O. Strave in 185 1 is printed 54''"i5r evidently a misprint 
for 34''* 1 5. Also the value of the outer diameter of the outer 
ring by Eaiser in 1856 is given as 29'^-72, which doubtless should^ 
be 39'''72. 

My attention has also been called to the error in my result for* 
the diameter of the outer ring in the measures for 1895, by 
Mr. T. J. Moore. Yoin^ faithfully, 

E. E. Basnasb.. 



Superstition respecting Eclipses, 

Gentlemen, — 

I see in the Notes from an Oxford Note-Book in your 
number just received, an extract from the ^ Daily Telegraph,' 
which appears to imply that the superstitions of the populace on 
the subject of eclipses are shared by the educated natives of India, 
such as the VakeeLs of the High Court of Madras. That, however, 
is not a fair deduction from the facts : it would be just as legiti- 
mate to infer that the Members of the House of Commons are all: 
devotees of racing because the House takes a holiday on Derby 
Day. The fact is that the pleaders, like their brethren in England,, 
are not sorry for any excuse to take a holiday, and the occurrence- 
of an eclipse is one of the recognized opportunities. Moreover^ 
there are certain ceremonies to be observed which can only be 
neglected on pain of serious trouble. Some time before I left: 
India, I was asked to give some relaxation from the usual hours of 
attendance on such an occasion, and on enquiring whether the 
applicant believed that his ceremonial observations would do any 
good, I was told that of course they would not and that no one 
of his people believed they would, but that the omission of these 
ceremonies would cause so much row in the family that they could 
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not. be avoided ! And mj friend was of a much less instructed 
dass than pleaders. 

!Not only is this the case, but many years ago some very accurate 
data about an imminent eclipse were brought to my notice;, which 
-were said to be calculated by a celebrated Pundit, and, of course, 
were alleged to be the result of deductions from the rules of the 
Shastres : I found, on investigation, that the learned man had 
Availed himself of the ' Nautical Alnuuiac ' for the year. . . 

II Caifton Gardens, MaidaHm,W. Tours faithfully, . 

1896, June 2. J. F. TwsTSJlST, 



OBSERVATORIES. 

Royal Obssrvatoby, G-bxenwich. — ^The annual visitation 
ceremony took place on June 6, when the Astronomer Royal 
presented his Report to the Board of Visitors, which was complete 
as to its number, excepting for the absence of Prof. Turner, who 
was already on his way to Japan to observe the Solar Eclipse. The 
foUowing information taken from the different sections of the 
Report refers to the twelve months up to and including 1896 
May 10. 

Transit CireU. — The number of observations of transits made 
was 11,792; of zenith distance 11,463, which number includes 
570 observations of reflexion stars and 6^6 determinations of 
nadir-point. The annual catalogue for 1895 contains 2653 stars* 
29 sets of observations have been made with the personal equatipu 
machine for determination of personality in observations of linibs 
of the Sun or Moon, which are, however, not yet reduced. 

The correction for R— D for the year is +o"*o65+o'''4i4 
sin ZJ)., a value which is decidedly smaller than the result for rec€a;it 
years. An experimental attempt to determine the cause of this 
necessary correction has been made, with very little direct result^ 
although some interesting evidence has been accumulated. The 
correction to the tabular obliquity of the ecliptic from solar observa- 
tions in 1895 is +o"'o5. The correction to the right ascensions 
of the clock stars is +0**027. 

AUazimiUh. — The total number pf places of the Moon observed 
with this instrument was 64, or 5*0 per lunation. The new 
altazimuth lately constructed by Messrs. Troughton and Simmf^ 
has been erected and will be ready for use shortly. This is vir- 
tually a reversible transit-circle of improved form, which may be 
placed in the meridian or in any azimuth, though it is only 
proposed to use it in certain definite azimuths. 

Equatorials, — ^The 28-inch refractor has been in constant use for 
mi(a*ometric observations during the year. Measures have been 
made of 172 double stars, each star being measured on the average 
on twp nights. Measures of the dimensions of Saturn's system 
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were made on 9 Digbts and of Jupiter s diameter on 19 nights, 
both with the filar micrometer and with the double image« The 
weather daring the opposition of Jupiter made it impossible for 
any systematic search to be made for Jupiter's fifth satellite. 

The Astrographic Chart and Catalwrue. — The number of sueeessf ol 
plates added to the series for the chart daring the year was 79, 
which brings the number taken up to 490. The number added to 
the Catalogue series is 223, making the total number 732. The 
number - required for each series is 1149. ^^^ ^^ measurement 
of these plates is nearly completed for all the stars between 
declination +65° and -f-68°. The number of stars measured 
during the year was 2 1,000, -of which about 16,000 were measured 
on each of two plates. The formation of constants is effected for 
121 plates. 

The Heliographic section states that the spot activity has been, 
steadily declining since the date of the last report, and gives details 
of the state of the reductions. The report of the meteorology of tie 
pasti year speaks of the excessive heat of the month of September 
1895. The greatest temperature of the year (87°'3) occurred on. 
September 24, a temperature greatly exceeding all temperatures 
previously recorded at this advanced period of the year during the 
54 years 1841-1894. The number of hours of bright « sunshine in 
the month amounted to 194*8, giving a percentage of 52 on the 
possible amount. The mean temperature for the twelve months 
1895 May to 1896 April was 50°' i, being i°7 above the 50 years 
average. 

There have been several changes in the organization of the stafE 
during the year. Besides the appointment of Mr. Cowell as 
second Chief -Assistant, and Mr. Criswick's retirement with a 
consequent proiiiotion, a new class of eight permanent officers, 
called Established Computers, has been made ; the appointments 
to fill four of these have been made since the date of the report. 

Pabis. — M. Tisserand's Eeport for the year 1895, which he 
presented to the Council of the Observatory on March 6 last, 
opens with a short explanation of the necessity for a piece of work 
now in hand at Paris. This is the revision of the declinations of 
the fundamental stars on which the Paris Catalogue depends. 
These places were compiled in the first instance by Le Verrier on 
the basis of a comparison of Bessel's reduction of Bradley's obser- 
vations with the (rreenwich Catalogue of 1 845, and have since been 
corrected in accordance with the Paris observations of the years 
1868 to 1876. The places of the ' Connaissance des Temps' 
depend on this fundamental catalogue corrected by means of the 
Paris observations of 1856 to 1869, and a list of corrections 
deduced from the before-mentioned observations of 1868 to 1876 
is given annually in the ephemeris. But it seems necessary that 
after twenty years the time has come to make re-observation 
of these star-places. The observations of Right Ascension for 
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ih\8 purpose, which liave been in hand during the last five years, 

are completed, and the discussion of these will be made shortly, 

And the observations of polar distance have been already begun 

with the Great Meridian Circle. The observation of the stars 

•of Lalande's Catalogue has also been continued. Altogether, 

ii 7,567 meridian observations were made during the year. 

' With the Equatorial Coude, MM. Loewy and Puiseux have con- 

"tinued to take photographs of the Moon for the purpose of making 

--» large-scale map of our satellite. Photographs have been taken 

-on 37 nights, but M. Loewy regrets that comparatively few of 

'Ihese can be considered as improvements on pictures already 

-obtained. It is rare, he says, that one can get the three essen- 

~>^als — a clear sky, tranquillity of image, and a sufficient elevation 

-of the Moon above the horizon — combined in one occasion. But 

-experience has suggested some improvements in instrumental 

=Arrangements which may conduce to more numerous results in the 

-dPutur^. Some of the plates already taken have been entrusted to 

=^ Paris firm to be copied by a heliogravure process, and a beautiful 

=jspecimen of the Moon soon after first quarter is given as a 

idProntispiece to the Report. 

The other two Equatorials have been devoted to observations of 
-ujomets and small planets. 

As to the Astrographic Chart, 319 Catalogue plates have been 
^aken, which brings the total number taken to 1155. The number 
of fields allotted to Paris is 1260. No Chart plates are reported as 
taken during the year. Eighty-eight plates have been measured 
by Mile. Klumpke and her assistants, yielding in all about 37,000 
fitars, and 43 plates, containing 13^66^ stars, have been reduced. 

The Eeport contains also a section on the spectroscopic work 
«of M. Deslandres, his researches on the rotation of Jupiter by 
Doppler's method and on the motion of Altair ; and also refers to 
A labour of M. Bigourdan, who spent his holiday in determining 
the force of gravity on Mont Blanc at the cost of great exertion. 
He transported the pendulum apparatus, designed by Colonel 
Defforges, to Grands-Mulets and to Chamounix, where he made 
the necessary observations. In the forthcoming autumn he pro- 
poses to make similar observations on the summit of the mountain, 
if he finds it possible to reach there with the apparatus. 

Natal. — Two reports have recently been issued from the Natal 
'Observatory, covering the period from 1894 July i to 1895 Dec. 31. 
The greater part of these pamphlets is taken up with the meteor- 
ological observations made at the Observatory and summaries of 
similar work at other stations in the colony. Little astronomical 
work has been done, owing to the absence of the Director and his 
wife (who fills the post of Senior Assistant) on six months' leave 
^f absence, from March to October 1895. The staff consists only 
of two members besides these. The principal work in progress 
liere is a comparison of the declination deduced from observations 
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umde at the observatories in the northern and southern hemi^ 
spheres hj a comparison by Talcott's method of the zenith distance: 
oil northern zenith stars and southern circurapolar stars at botb 
upper and lower cubninations. At the opposition of Mars in 
JSovember 1894 it was proposed to make a series of observationSar 
but cloudy weather prevented anything being done. 

The Eeports give some details about the time-ball , apparatus,, 
which seems to have been working rather unsatisfactorily. 

The Time Signal formerly was sent at i o'clock Natal Obserr? 
vatory Time, but on 1895 Sept. i the official time of the Colony, 
was altered to that of the 30th meridian East of Q-reenwich, so 
that the Signal is sent now at i o'clock Natal Uniform Time,! 
which corresponds to n** o" o" Greenwich Mean Time and to 
12** 30" o* Cape Colony Uniform Time. 

BiDSTON Obsebvatoey, Litebpool. — We have received a copy: 
of the Eeport of the Director of this observatory for the year 
1895. As this institution is under the control of a Board whosQ- 
int^sts are navigational, the work done here is mainly meteor-r 
ological and sucli as is connected with the testing of chronometers* 
But Mr. Plummer has not neglected astronomy altogether during 
the year : the Equatorial Eefractor has been used for systematic 
observation of comet«, and Comets Perrine and Brooks have 
been observed. Comet Eaye was repeatedly looked for without 
success. Also, with the same instrument, a series of measures of 
diameters of the larger planets, with different micrometers and 
differently coloured fields, has been begun as experiments, which 
promises to be an interesting research. Besides the meteorological 
observations for the year and a summary for the same, the Repori>^ 
has an Appendix giving a catalogue of the gales of wind recorded 
at Liverpool from 1 867-1 895. 



PUBLICATIONS. 

Maes*. — Mr. Percival Lowell's book under this title ha» 
already been spoken of in another part of this magazine, but th^ 
receipt of a copy of the English edition from the publishers, in 
which they say certain alterations have been made, warrants us in 
mentioning it again, even at the risk of some repetition. The- 
plan of the work, in which Mr. Lowell presents the results of a- 
study of Mars during the last Opposition, is as follows : — The 
general astronomy of the planet is first described, then comes fi 
chapter devoted to the Atmosphere, which is followed somewhat 
naturally by one on Water. This leads to Canals and Oases, and 
so to General Conclusions. The whole book is written in a most 

* 'Mare.' By Percival Lowell. (I^onginans, Green, and Co., London.^ 
1896. 
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readable style, and bears evidence of much thought which has 
collated and sifted an enormous mass of promiscuous observa- 
tional material gathered during the six months. We may say at 
once that we feel bound to accept these observations as sufficient 
evidence of the real existence of the markings without expressing 
an opinion as to what they may be ; and having said this we do 
not propose to examine in detail, as Mr. Lowell suggests, the 
917 drawings, sketches, and photographs made by himself and 
Messrs. W. H. Pickering and Douglass. 

A good case for the existence of an atmosphere is made out, 
and we are glad that it is independent of his ingenious proof from 
micrometric measurements ; fur to those acquainted with the diffi^ 
culties in the way of measuring the diameters of Mars it seems 
bold to deal so positively with o'^'i, which be claims to be the 
effect due to twilight. Of course the accuracy of the measures 
may be such as to warrant this confidence. The real interest 
of the book rests in the portion dealing with Seas and Canals. 
The general idea expressed is that Water is scarce on Mars, and 
that the , Polar reservoir serves as the main supply. " Upon the 
melting of this polar cap, and the transference of the water thus 
annually set free to go its rounds, seem to depend all the seasonal 
phenomena on the surface of the planet." The flowing of thi& 
water from the Pole to the Equator, when more plentiful than at 
present, scooped out channels deviating westv^ard. At present 
the descending stream is inadequate to make channels, so it flowp- 
in the old ones?, and the low districts which were formerly seas thus- 
receive a good share and become luxuriant with vegetation. This- 
accounts for the dark colour assumed, and from which they have 
been thought to be real seas. But the scarcity of water makes- 
irrigation the all-engrossing Martian pursuit, in fact *' they must 
irrigate to live" — and from this remark it may be seen that 
Mr. Lowell postulates the existence of living beings. The arti- 
ficial waterways constructed are of course too narrow to become- 
visible, and we only see the result — the vegetation along their 
banks, the visibility being dependent on the season, the latitude,, 
and the direction — canals running north and south becoming 
visible before those running east and west. 

Such, in brief, denuded of all proofs and arguments, is the 
whole pleading, which cannot be properly grasped \^dthout reading 
the original and referring to the diagrams ; and the original is 
worth reading — eminently so. Indeed, there is a subtle deftness 
in the way Mr. Lowell deals with his observations, which gives an. 
impression that he has been there and seen it all, and it is really 
hard to say why we cannot accept his conclusions. It is probably 
because we are shy to receive new facts at a first statement. In 
time, no doubt we shall be as willing to accept his deductions (or 
facts) as the markings. We were about to advance reasons in 
objection, but they seemed poor ; and really it is a case where each 
person must read and form his own ideas — but by all means read. 
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NOTES. 

Comet Notes. — Swift's Comet was under observation at Green- 
i^ich up to June 6, but was then exceedingly faint. It may still 
be just visible with large instruments. The follo^^ng ephemeris 
is for Berlin midnight : — 

B.A. N. Dec. 
h m 8 Q , 

.July 2.... 20 25 29 68 25 

6. . . . 20 10 13 67 o 

- Brooks' periodic Comet (1889 V.) was discovered on its return 
by M. Javelle, at Nice, on June 20, being only 6' distant from the 
predicted place. Mr. Cbas. Lane Poor is to be congratulated on 
•such an accurate prediction. 

The comet is stLQ very faint, but the brightness will increase 
/Considerably, perihelion passage being in November next. 

The following is an ephemeris (for Qreenwich midnight) : — 



July 



Dr. John Eiem has deduced the following definitive elements of 
•the great comet 1881 III. (Tebbutt) (Nova Acta der Ksl. Leop.- 
Carol. Deutschen Akad. der Naturforscher, Band Ixvi. No. 2) : — 

T=i88i June 16-476941 Berlin M.T. 
* 63^25' 2V 

a 270 57 39 

^ 354 15 3 

q 0*7345443 

e .; 0-9959346 

Period .... 2429 years. 

He considers that the period is not more than 50 years in error. 
"The elements strongly resemble those of the comet of 1807. 
Identity, however, is not possible. The two comets, however, 
may have had a common origin. 

Prof. Holetschek is bringing out a work on the magnitude and 
brightness of comets and their tails. The first part, extending to 
the year 1760, has recently appeared, and a short abstract is given 
in Ast. Nach. 3359. Comets whose brightness (reduced to r=i, 
A = i) is below the 6th magnitude seldom develop tails, and never 
conspicuous ones ; while those whose reduced brightness exceeds 
the 4th magnitude generally develop conspicuous tails visible to 
the naked eye, especially if their perihelion distance be small. 

A, C. D. a 



ff ^ 
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MiKOB Planet Notes. — There is an article by M. G^ustave 
Bavene on the total mass of the group of minor planets in Ast, 
Nacb, 3356. He assumes that the excess in the motion q£ the 
perihelion of Mars over its theoretical value (an excess amounting 
to 5" per century) is dae entirely to the perturbations of the 
minor planets ; he then takes the following mean orbit for the 
group: — 

x= 18° 6' 

a=i5o o 

t= 60 

e=o-i5 

loga=o-43£5 

He supposes the mass of the group arranged in a ring round this 
orbit^ and hence deduces for this mass the value 

Sun's mass 
37130000' 



S. Dec. on 




day of 


Daily Motion. 


opposition. 




17° 48' 


-72' +8' 


5 50 


-66 +3 



This is about j^ of the Earth's mass, or § of that of the MooUr 
It is considerably larger than previous determinations based on 
assumptions regarding the density and albedo of the group. 

Prof. Luther gives the following search ephemerides for the 
missing planet (132) Aethra, on two hypotheses of the mean daily 
motion : — 

Assumed B.A. on 

date of day of 

opposition. opposition. 

1896 June 18 17^ 52" 

July 7 19 8 

Ast. Nach. 3358 contains elements of planet CS by M. Charlois.^ 
The orbit resembles that of the missing planet (99) Dike, but the 
two planets are probably distinct. A. C. D. C. 

The Peeiod of the Eaeth's Eotation.— It is well known 
that observations of the Moon show inequalities of long period in 
the computed orbit that are not accounted for by the theory as at 
present set forth. A suggestion has been put forward from 
time to time that our adopted length of the mean solar day is- 
incorrect. It is true that this suggestion also demands the as- 
sumption that the time of rotation^ of our Earth should be not 
uniform ; but this is said to be not improbable, and dynamical reasons^ 
have been pointed out why this should be so. But apart from 
physical causes obviously the firsLstep is to take some other standard 
with which we can compare the time-keeping qualities of the 
Earth, and the recurring phenomenon of Transits of Mercury was^ 
selected by Prof. Newcomb as such a standard some fourteen 
years ago. In a recent number of the * Comptes Eendus' (1896, 
June I ) he takes up this subject again, now having at his disposal 
the observations of two more Transits, 188 1 and 1894, and ne\ir J 
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tablefii of the planet's motion constructed by himself. Using these 
tables, the times of interior contact of Mercury with the San'a 
disc have been computed on two hypotheses, A and B. In A it 
is assumed that the rotation of the Earth on its axis is uniform, 
and that our measure of time is correct. In hypothesis B the 
length of the mean solar day is taken so that it would account for 
the existence of the observed inequalities in the lunar theory. 
These calculated times have been compared with the observed 
times, and Prof. Newcomb points out that on hypothesis A 
although the differences are in most of the cases greater than 
the probable error of observation, still the differences have a 
systematic character which cause suspicion of an inequality in the 
•rotation of the Earth. Taking means, the results of the differences, 
^computed time— observed time, appear as follows : — 

'Of the six transits 1677 to 1769 Mean — 5'*4 

Of the five transits 1789 to 1861 „ +6 '4 

Transit of 1868 -1-5 

Of the transits 1881 and 1894 Mean —3 'i 

"With reference to these figures. Prof. Newcomb says " it seema 
-that between 1796 and 1789 a slackening of rotation took place, 
.and again another between 1840 and 1861. Towards 1862 this 
slackening is suddenly followed by a strongly marked acceleration 
which remained constant perhaps up to 1870. A remarkable 
thing is that this last conclusion is confirmed by the observed 
motion of the Moon, as I (Prof. Newcomb) mentioned some time 

Turning to the result from hypothesis B, the differences are 
^till larger than the possible errors of observatiop, but if an 
^empirical correction — o*'28 (e— 1838) to the mean motions of the 
planet be assumed, the observed times from 1769 to 1894 are 
well satisfied, but then the residuals for the eight transits from 
1677 to 1743 are all positive, and their mean value is about 30 sec., 
which is quite inadmissible, so that Prof. Newcomb is forced to 
the conclusion that these long-period inequaUties observed uy the 
Moon's orbit are not explicable on this hypothesis, and suggests as 
Another working hypothesis that they may be caused by the action 
of Venus, which is not accurately shown in the Lunar theory as 
computed by Hansen and Delaunay, because the terms of the 
^second order produced by the mutual action of Venus and the 
Earth were neglected by these calculators. 



Thb Vabiation op Latitude. — ^A recent research on the 
dynamical causes of the motion of the axis of rotation of the Earl^ 
is by Prof. Sloudiski, of Moscow (an abstract of his paper is given 
in 'Nature' of June 18). On the hypothesis that the Earth is a 
solid body with a cavity containing fluid, he deduces that the motion 
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of the axis could be represented by two terms of periods respec- 
tively of about a year and about a day. As to the fact that the 
motion with this last-named period has not been detected by obser- 
vation, he suggests that it inay be too small to be recognized, or the 
circumstances of the astronomical observation may have masked 
this effect. For instance, if the period were exactly 12 sidereal 
flours, and the observations lor latitude were always made about 
ftnidnight, the effect would appear to have a period of a year. 



' The OooiTLTATiON of JxTprrBB oir June 14. — ^A perfectly 
cloudless sky enabled the phenomenon to be well observed at 
Greenwich. The times of disappearance of the planet and of the 
four satellites were noted by several observers ; the reappearance 
<lid not happen until the Moon had got down to the cloud-bank 
on the horizon. The time between first- contact and total dis- 
iippearance of the planet was about 49 seconds. One observer 
noted that Satellite III. took 3 seconds to disappear, but in most 
<;ases the disappearances of the satellites were noted as about of 
lialf-a-second duration. 



Harvard Colleqb Cibculab, No. 7. — ^This latest announce- 
ment from Harvard gives a list of ten variable stars, whose 
variability has been recently discovered or confirmed by examina- 
tion of photographic plates. Three of these had been previously 
4auspected as variables by other observers. 

A second section of this circular relates to photometric observa- 
tions of the star S Antlise, which has been regarded as a star of 
the Algol type, with a short period of 7** 46"^*8, and was said to 
retain its full brightness for less than half the time. The circular 
«ay8 in regard to this: — " One hundred and seventy-seven measure?, 
oach containing sixteen photometric settings on S AntliaB, were 
made with the meridian photometer, and give eight normal points. 
A smooth curve with only two points of inflection can be drawn 
t'hrough these normal points, the greatest devii^ion being 0*0.2 mag- 
nitudes. From this it appears that S AntlisB is not a star of the 
Algol type, and that its light is continually changing, and that it 
belongs tq the class of variables of short period like r) Cephei and 
II AquilsB. An interesting feature of this curve is that the time 
of increase occupies 0*62 of the entire time of variation^ the 
increase of light being slower than the diminution.'' 



Fbaxt Withe's Model op the Mook. — Our reference to the 
lunar model made by the mother of Maedler's wife has brought us 
information on the subject from several astronomers. Mr. W. H, 
Wesley points out that it is mentioned in the obituary notice of 
Maedler in 'Monthly Notices,' vol. xxxv. p. 173, that Frau Witte 
was an enthusiastic student of the Moon, and made a wax model 
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I 



of the lunar surface, which was sold to the King of Prussia, in 
which case it is scarcely likely to have formed part of the dowry- 
Prof. Schur, of Gottingen, tells us that Prof. Winnecke has in his 
possession a model of the Moon made hy Erau Witte, whom ho 
knew well. This model was exhibited at a loan exhibition at 
South Kensington in 1876. The extract from the catalogue, for 
which we are again indebted to Mr. Wesley, calls this a " Land- 
scape of the Moon in relief,*' and says that after iVau Witte's 
death it was given to Prof. Winnecke by Frau Maedler. Dr. Dreyer 
also writes on the same subject, and adds some details about 
Maedler's early life which he (Dr. Dreyer) had from d' Arrest, who 
was a fellow townsman of Maedler. The great selenographer was 
brought up as a shoemaker, but, as he was a very skilful penman, 
became a writing master, when he fell in with Beer, a rich banker,, 
brother to Meyerbeer the composer, with whom he collaborated in 
the well-known work on the Moon. 



TJnivbesal Time. — In the report of the Natal Observatory 
given on p. 280, it will be noticed that a new Time System, based 
on the Greenwich meridian, has been adopted for general use in 
South Africa. It seems from this that the time now used in 
Natal is 2 hours and that used in Cape Colony is an hour and a 
half fast on Greenwich. 



We feel that we ought not to publish this number without some 
reference to the celebration at Glasgow, on June 15 and 16, of 
Lord Kelvin's jubilee as Professor of the University, although the 
occasion was scarcely astronomical, and the proceedings have 
been fully described elsewhere. Perhaps an extract from Lord 
Kelvin's speech, in which he pathetically illustrates once more the 
successes oi failure, may form a fitting record of the event : — " One 
word characterises the most strenuous of the efforts for the- 
advancement of science that I have made perse veringly during 55 
years : that word is failure, I know no more of electric and 
magnetic force, nor of the relation between ether, electricity, and 
ponderable matter, nor of chemical affinity, than I knew and tried 
to teach my students of natural philosophy 50 years ago in my 
first session as professor. Something of sadness must come of 
failure ; but in the pursuit of science inborn necessity to make the* 
effort brings with it much of the certaminis gaudia, and saves the 
naturalist from being wholly miserable, perhaps even allows him 
to be fairly happy, in his daily work. And what splendid com- 
pensations for philosophical failures we have had in the admirable 
discoveries by observation and experiment on the properties of 
matter, and in the exquisitely beneficent applications of science 
to the use of mankind with which these fifty years have so 
abounded.'* 
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Among other celebrated men who were similarly honoured on 
the occasion of the Jubilee, Prof. Simon Newcomb was created 
LL.D. of Glasgow University. The University of Cambridge has 
since conferred on the American astronomer the honorary degree 
of Doctor of Science. The following is the speech made by the 
Public Orator on the occasion : — 

** Si Thales ille Milesius, * rerum naturae certissimus explorator 
et astrorum peritissimus con tern plator/ sapiens propterea nomi- 
natus est, quod solem lunae oppositu solere deficere primus omnium 
ridisse fertur, etiam hunc virum sapientiae laude non indignum 
arbitramur, qui solis et lunae defectus omnes antiquitus observatos 
cum astronomiae legibus hodiemis accuratissime comparavit. Idem 
quanto ingenii acumine aliorum de lunae motu placita correxit ; 
quam admirabili studiorum caelestium cognatione cum Neptuni 
inventore nostro consociatns est ; quam infinita denique cura fra- 
tribus nostris transmarinis trans aequora navigantibus siderum 
cursus litterarum monumentis mandates explicavit. TaHum virorum 
de genere humano merita dum contemplamur, non iara miramur 
'ipsum Vergilium a Musis esse precatum, ut sibi ante omnia 

' caelique vias et sidera monstrent, 
defectus solis yarios lunaeque labores.' 

Duco ad vos astronomum illustrem, Simonem Newoomb." 



The DBonQHTS op 1896. — ^The small rainfall which characterized 
the year 1895 has been followed and accentuated in 1896 by a 
succession of droughts of more or less pronounced character. The 
deficiency of rainfall in 1895 as compared with the average 
amounted to 4*8 inches, and in the six months January to June 
1896 there is a further deficiency of nearly 4 inches. Indeed, had 
it not been for the somewhat copious rainfalls in March and in the 
earlier part of June the deficiency in supply would have been 
very marked. In May ndh fell on 5 days only, amounting to 
0*27 inch, in February on 6 days to the amount oE 0*35 inch, and 
in April on 10 days to 0*56 inch. In 1895 the February rainfall 
amounted to 0*22 inch, that of May to 0*45 inch, and of June to 
0*21 inch. But it may be noted that there has been a succession 
of dry years since 1883, the yearly rainfalls having been deficient 
as compared with the average in 10 out of the 13 years which have 
elapsed since then, the aggregate deficiency amounting to 24*29 
inches, which is very nearly equivalent to the average yearly 
rainfall. 

Smaller annual rain&dls than that experienced in 1895 have 
occurred in 8 years since 184T, notably in 1864, when the rain&ll 
amounted to 16*38 inches, in 1847, when it was 17*61 inches, in 
1858, when it was 17*70 inches, and in 1884, when it was 18*05 
inches. The rainfall in 1895 was 19*72 inches. 

VOL. XIX. 2 B 
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Ws regret to announce the death of Dr. Hans J. Eiaer of 
Drammen, Norway, who died on April 2 last, at the early age of 
34. Dr. Kiaer had followed the study of mathematical astronomy 
at the Universities of Christiania and Camhridge and at Paris, 
and had published essays on gravitational subjects. Our readers 
may remember a communication from him in our number of 
October last. 

An International Conference, arranged by the Eoyal Society to 
consider schemes for making an International Catalogue of Scientific 
Literature, will shortly take place. A reception of the delegates 
will take place at the Eoyal Society's rooms, Burlington House, 
on the evening of July 13. 

The Astronomer Royal is on his way to Japan to observe the 
Solar Eclipse of August next. The other members of his party. 
Prof. Turner and Capt. Hills, left England some weeks earlier. 

Db» Gill, C.B., F.R.S., has been elected Correspondent of the 
Paris Academy of Sciences. 

Ebbatum. — In Mr. Ellis's article of last month, p. 231, line 10 
from bottom, for ** their regular '* read " the irregular." 



From an Oxford Note-Book. 

The note -book has gone on a journey to see the eclipse of 
August 9, taking the scribbler with it. Some indulgent editors 
would no doubt have regarded the occasion as a well-deserved 
holiday for their contributors, but no such idea seems to have pre- 
sented itself to the mind of the director-in-chief of this journal. 
He has merely inquired whether the note-book would wish to 
change its name for the time being, calling itself a rover, or a 
rolling-stone, or other name suggestive of foreign travel. This 
shall be left to his editorial wisdom, merely remarking that the 
identity of the book is unchanged and that it hopes to return 
intact to Oxford about the end of September. Meantime such 
stray jottings as can be set down shall be sent at intervals to the 
relentless one ; but, en revanche, not only will he have to take 
what he can get, whether suitable to the pages of an astronomical 
magazine or otherwise, but (blessed thought!) he will have to 
correct the proofs ! 

Supposing the Editor to leave the heading unchanged, it may 
be well to specify exactly the amount of the error involved in the 
assumption that these actual words were written at Oxford. The 
good steamship ' Sardinian' (Allan line) left Liverpool on Thursday, 
May 28, at ten o'clock in the evening, the passengers having been 
embarked, for some unknowti reason, six hours previously. She is 
now (June 4th) nearing the south point of Newfoundland, after a 
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fairly quick and easy run. Icebergs have been seen since mid- 
night, and more are expected. The temperature on deck is ^2>°^ 
and a gentle drizzle is falling : the temperatue of the smoking-room 
is not known, as the thermometer cannot be seen for smoke and is 
broken ; but it must be over ioo°; and we consider the saloon a 
better place, although near the screw. Our chief male singer is 
crooning melodies to his own accompaniment on the ** autoharp " 
and to an admiring female audience. Otherwise we are very 
comfortable, and hope to be in Montreal on Monday next. Why 
I should regard this as a fitting opportunity to write notes, I am 
somewhat at a loss to explain. 



Oioj of the advantages of travel is the acquisition of a vast 
amount of curious information from fellow-travellers, especially 
those with whom one is thrown into contact for a considerable 
period — say a week or ten days at sea. Under these circumstances 
the ordinary man produces for the benefit of his companions stores 
of knowledge which he does not impart to the casual stranger, not 
from want of amiability but from lack of opportunity. My neigh- 
bour at table. Colonel Rivers, has told me several most interesting 
facts during the meals we have eaten together, as, for instance, that 
there is considerably more nutriment in the skin of the grape than 
in its pulp : the ratio, he says, has been ascertained to be about 
4*17. Then, again, he says that in Burmah they distil a native 
spirit which will dissolve a Martini-Henry bullet. He has a little 
solution of bullet with him, but it is unfortunately in his box in 
the ship's hold. Further, he informs me that a ship's biscuit, if 
aimed at a midshipman's head, will break his skull. He has not 
with him, at the moment, a midshipman to whom this has been 
done, but he could probably procure one if desired. I think these 
things ought to be generally known. 



Among the disabilities of the fair sex which have been men- 
tioned in argument by those who oppose their complete equality 
with men, I do not remember to have seen mentioned the 
greater susceptibility of women to the ills of the sea. During 
the first few days of a voyage the attendance at table d^hote 
is largely male. It must be admitted that there are many cir- 
cumstances which detract from the reality of this apparent dis- 
parity betw^een the sexfes — one of the most important being 
probably the greater reluctance of a woman to appear in public 
under conditions of more or less distress. The following incident 
I give merely as a fact, without professing to show clearly its 
bearing on the main question. Coming on deck for a few minutes 
in the early morning of the fifth day out, I saw a fair lady, who 
had not appeared since the first day, seated in a deck chair having 
some breakfast ; and made bold to congratulate her on being again 
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able to enjoy the pleasures of the table in some degree. She 
thanked me sweetly, regretting at the same time that she scarcely 
as yet deserved the felicitations, as she felt far from well. As I 
turned away my eyes fell on the dish with which her delicate 
appetite was trifling. It was a beefsteak and onions ! 



Monday. — Our cold discomfort of Thursday was soon over. 
Friday was fine and sunny ; and Saturday and Sunday were spent 
in the river St. Lawrence under conditions that left nothing to be 
desired. This approach to America is certainly magnificent, and 
one feels quite repaid for the extra day or two and the icy winds. 
It is difficult to realize, as one looks out on the broad expanse of 
waters glistening in the warm sunshine, that only six weeks ago 
there was ice from shore to shore, strong enough to bear a railway 
train. Now, not only is the river itself thawed, bat it seems to 
have the effect of melting any remnants of reserve among the 
passengers, who greet one another with radiant faces and order 
champagne for dinner. This reminds Col. Eivers of a man in the 
service who used to eat champagne-glasses for a wager, thus dis- 
pelling the notion that powdered glass is a slow poison. This man 
ate many such glasses and thrived on them ; but one day he satisfied 
the cravings of a depraved appetite with a galvanized iron bucket, 
which made him ill, and he died some time afterwards. Later in 
the evening Col. Eivers gave the following tentative explanation 
of the so-called sea-serpent : — A sailor hooked a shark with a line 
and a lump of pork ; but before he could haul him in, another 
shark imbedded. his teeth in the tail of the first, only to be himself 
seized in the tail by a third shark, and so on up to eight sharks ! 
[A man across the table who here enquired " why stop at eight ? " 
was frozen solid by a look from the Colonel.] " At this point the 
line broke," went on the Colonel impressively, " but the ship's 
doctor, whose name was Ferguson, having a good pair of glasses 
followed the receding line of sharks and saw it gradually increase 
to 40 in number, when he lost it. But a few days later a ship 
passing near the spot reported a sea-serpent which stretched from 
one horizon to the other." This explanation is certainly ingenious. 



At Montreal we get some English newspapers of a week ago, 
and I see for the first time a short account of what happened at 
the Paris conference of superintendents of ephemerides and their 
colleagues. One resolution they have agreed upon must surely be 
on the right side, viz. that which restricts the number of decimal 
places in the coefficients of aberration. and nutation to two. We 
have used meaningless decimals hkV too long, but this desirable 
change adopted at headquarters ought to mark the inauguration 
of a new era. 



THE OBSERVATORY, 

A MONTHLY KEVIEW OF ASTRONOMY. 
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THE BEITISH ASTRONOMICAL ASSOCIATION. 

'The concluding meeting of the sixth Session of the British 
Astronomical Association was held on Wednesday, June 24, at 
University College, Gk)wer Street, W.C., the President, Mr, E. 
Walter Maunder^ in the Chair. 

Mr. Henry Gorder read a paper on " The Leonid Mefceor Shower." 

Mr. Corder said that assuming that the great shower was due in 

November 1899, it was very desirable that careful observations 

should be made each November until then, for the purpose of 

•collecting data for subsequent calculations in connexion with the 

history of the meteor swarm. Among the points it was desirable 

rto settle were, first, the width of the stream each year ; second, 

whether there was any shifting of the radiant-point ; third, the 

rtime at which any great thickening of the stream took place. 

During the next year or two the shower would probably gain a 

good deal in grandeur. Dr. Johnstone Stoney had called attention 

to the importance of making certain that a.d. 120 was really the 

date of the capture of the Leonid stream by Uranus, and had 

suggested that the difference of apsidal perturbation which Jupiter 

And Saturn would have upon the front, middle, and rear of the 

-swarm would afford a method of determining the question. 

Dr. Stoney remarked that the Earth passed through the November 
-stream of meteors in two successive years three times in a century, 
and this event might be looked for in November 1899 and Novem- 
ber 190a. The display might be extended into 1901, and advance 
•meteors might be seen in 1896, 1897, and 1898. The meteors 
themselves were probably little pebbles weighing about an ounce or 
two, and travelling, at the densest part of the swarm, at a distance 
from each other in every direction of about a mile. The thickness 
•of the stream was about 100,000 miles, and the velocity, when it 
crossed the Earth's orbit, 27 miles a second. The Earth took about 
£ve hours to pass obliquely through the stream. If they were 
&youred with nne weather next November a sudden increase in 

YOL. xiz. 2 
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the number of meteors visible would almost certainly become ob^ 
vious, and it was most important that every effort should be made 
to record the time roughly, and the path accurately, of as many of 
these meteors as possible. The swarm was invisible while in outer 
space, but it might impress itself on a long-exposed photographic 
plate. December and January of the present and two following: 
years would probably be the best time for making the attempt in 
the northern hemisphere. 

^ Miss Brown asked whether it would not be possible for tho^ 
meteors to be seen by daylight through a telescope. 

Mr. Bartlett said such supposed observations were very untrust— 
worthy. He had often seen thistle-down when observing in the- 
davtime. 

Mr, Kennedy asked whether every meteor entering our atmo- 
sphere was entirely consumed. 

Mr, Crommelin inquired whether the meteors might not possibly^ 
be due to an eruption on Uranus. 

Mr. Hardy asked whether the swarm was wide enough to reaclr 
the Moon. 

The President asked what exact observations would be most 
valuable. 

Dr. Stoney, in reply, said that the observations of most im- 
portance would be those of the actual swarm itself, including the 
foremost members and those that lagged behind. Mere observar 
tions upon sporadic meteors, such as were seen every year, would 
not be of much service. Undoubtedly all meteors that entered 
our atmosphere were entirely consumed, but they were a mere 
nothing to the vast number of the whole stream. He did not 
think the stream could be due to an eruption on Uranus, although 
the theory was perhaps worthy of consideration. 

The President Tem&rked that if the shower of 1899 was anything 
like as splendid as that of 1866 there would be ample opportunity 
for employing photography in accordance with Dr. Stone/s sug* 
gestion. 

The President then gave an outline of the work proposed to be 
undertaken by the members of the Eclipse Expedition at Vadso *», 

Mr. Schooling read a paper on " Daily's Beads : a suggested 
Explanation," by Mr. Geo. St. Clair. He referred to the fact that 
although the phenomenon was occasionally seen, it had never yet 
been satisfactorily explained, and suggested that the optical prin« 
ciple of interference gave the solution of the problem. 

Mr. C. Roberts read a paper on " Saturn and Uranus," describing 
the results of his drawings of the former planet during 1896, and 
Uranus on May 25 last. The paper was accompanied by several 
drawings. 

The President remarked that there could be no doubt about the 
excellence of these and other drawings which Mr. Boberts had 

'^ See page 294. 
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aubmitted to the Association. He was certainly to be congratulated 
on having an extremely keen sight for delicate and diffused 
markings. 

Mr. Holmes read a, paper on " The Nebula H 37 lY." After 
referring to the serious discrepancies in previous observations of 
this object, he gave a number of calculations illustrating the 
enormous size of the nebula. Taking a minimum estimate, it must 
be some 826,000 times our distance from the Sun, and its minor 
diameter some 75 times our distance from the Sun, so that it would 
much more than fill the entire orbit of Neptune. Its mass, if its 
density were only one thousandth of our atmosphere at sea-level^ 
would equal 573,000 Suns, and at a milUonth of our atmosphere it 
would equal 573 Suns. However far from the truth these figures 
might be, there must apparently be an enormous gravitating force 
present which must cause extremely rapid motion in the outer 
portions of the nebula and in its neighbourhood. Motions and 
changes on a tremendous scale must be there taking place and 
were worth watching for. 

Mr, C, T, WhitmeU contributed two papers, of which Mr. Crom^ 
melin gave an abstract, dealing with the total solar ecUpses on 
Jupiter produced by satellites III. and IV. The writer pointed 
out that the orbital velocity of these two satellites round Jupiter 
was less than Jupiter's rotational velocity, and consequently they 
would always be retrograding when in the zenith of an observer on 
Jupiter's equator. As a consequence of this, each of these satellites 
could produce in one day three total eclipses to an observer 
stationed on Jupiter's equator. In the case of III. the noon 
totality would last 41 minutes, and would be preceded and followed 
by totalities lasting 21^ minutes. 

ITie President remarked that Mr. Grommelin had omitted one 
^t that Mr. WhitmeU bad drawn attention to, namely, that it 
was Mr. Grommelin himself who had made the suggestion of the 
possibility of a triple ecUpse in one day due to the action of a 
single satellite. 

Mr, J, A, Biddell exhibited and explained the working of an 
improved stand for a portable telescope, and Mr. Salmon sent a 
photograph of a cover for an open-air reflector. 
. After the appointment of Scrutineers for the next Council 
ballot, and the election of Auditors, the meeting was adjourned till 
October next. 



7%e Approaching Solar Eclipse. 

Wb give below a list, complete so far as is known, of the stations 
along the line of totality which will be occupied by observing 
parties on the occasion of the Total Echpse of the Sun on 
August 9 (civil), with in some cases the personnel of the expeditions^ . \ 

2o2 > 
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the equipment, and proposed programme. It need scarcely be 
twdd that the principal object is the delineation of the corona, 
which will be attempted in most cases by photography; but 
hand-<lrawiDgs will be made by some observers, which will use- 
fully supplement the photographs by showing the extreme faint 
extensions of the corona and the small detail near the limb — the 
points in which the camera has hitherto been least successful. 
Besides this, at some stations spectroscopes and objective prisms 
will be used to photograph the spectrum of the corona and 
prominences, and at a few places the time of contacts will be 
observed. Meteorologists will accompany some of the parties, and 
probably the many persons who are going to Norway more as a 
holiday-tour than to make definite astronomical observations will 
add considerably to our knowledge of the general circumstances of 
JSolar Eclipses. 

Norway, Va ranger Fjord, 

The British Astronomical Association expedition will be located 
nt Vadso, on the north side of the Fjord. The spectrum of the 
corona and chromosphere will be photographed by Mr. Maunder, 
who will use a small prismatic camera ; by Mr. Lunt, who \^dll use 
a slit-spectroscope ; and by Mr. Evershed, with a prismatic camera. 
Mr. Evershed will also make eye-observations of the spectrum of 
the prominences before and after the eclipse by means of a grating 
on a 3|-inch refractor. The corona will be photographed by 
various methods and with instruments of various focal lengths. 
Mr. Maunder takes a telescope of short focal length for this 
purpose. Dr. Downing will make observations of the corona with 
a polariscope to determine the nature of its light, whether reflected 
or otherwise. Mr. Green, Mr. Ledger, Miss Brown, and others 
will attempt hand-drawings of the corona. Mr. Crommelin will 
make time determinations and will observe the times of contact ; 
Mr. Mitchell is the meteorologist of this party. 

In the same vessel — the * Norse King ' — with the above- 
mentioned expedition goes one of the official expeditions sent by 
the joint Permanent Committee of the Eoyal and Boyal Astro- 
nomical Societies. The chief of this party is Dr. Common, who 
will be accompanied by Mme. Klumpke, Prof. Naegamvala, Sip 
Eobert Ball, Mr. A. E. Hinks, and Mr. W. H. Wesley. Dr. Com- 
mon, who will devote his energies to photographing the corona, 
will probably observe from the neighbourhood of the Fjord. 
Prof. Porro, the Director of the Turin Observatory, and M. An- 
toniadi, of Juvisy, also go in this vessel. 

Another of the official expeditions sent out by the joint Com- 
mittee will occupy a position on the south side of the Fjord. The 
obief work of this party, which is under the direction of Prof. 
Lockyer, and of which Mr. A. Fowler is a member, will be to 
photograph the spectrum of the whole limb of the Sun with a 
prismatic camera of 6 inches aperture. 
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Drs. H. Mohn and Schroeter, of the Ghristiaiiia TJniversity, 
intend to station themselves at Yadso. Dr. G-eelmuyden, Director 
of Ghristiania Observatory, will also be near the same place, and 
many other observers of whom we have no information may be 
expected to be about here. 

Neva Zembla. 

An English party, consisting of Miss Agnes Gierke, Mr. E. J* 
StoDe, Mr. Shackleton, and others, who have been invited by 
Sir G-eorge Baden-Powell to accompany him in his yacht, wiU 
observe from this island. 

An expedition sent by the Bussian Academy of Sciences, con- 
sisting of Prince Golizin, Dr. Backlund (Director of the Pulkova 
Observatory), and Prof. Lewitzki (Director of the Dorpat Obser- 
vatory), will also be here. Two zoologists accompany this party. 

Finland, 

An expedition sent by the Eussian Astronomical Society will be 
stationed at Enontekis. It is proposed to photograph the 
corona with cameras mounted equatorially, and also to compare 
the spectrum of the corona with that of helium. Times of contact 
will also be observed at the station. 

Professors Glasenapp and Yuchikhovsky will be stationed in thia 
neighbourhood. 

Mouth of the Obi. 

A second expedition sent by the Eussian Astronomical Socie^ 
will photograph the corona with fixed cameras. 

OUhninsh on Lena, 

At this place the duration of totality will be longer by a few 
seconds than at any other station. The Eussian Astronomical 
Society have sent a third expedition here. The programme is to 
photograph the corona with a long-focus lens : to take photographs 
of the spectrum of the corona with two spectrographs, and of the 
limb of the Sun with a Eutherf urd prism. Time observations will 
also be made here, and a meteorologist, Prof. Yoznesensky, will abo 
be one of the party. 

On the Lower Amur, 

A party of Eussian astronomers will observe here, but no details 
are to hand. 

Japan^ Island of Tesso, 

On this island, where the duration of total phase will be almost a 
minute longer than in Norway, there are already stationed seven^ 
official observing parties. The English expedition sent by the 
joint Gommittee of the Eoyal and Eoyal Astronomical Societies ; 
a Erench party, of. which M. Deslandres is the chief observer; 
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a UA OlMervatorj expediiaon, sent at the expense of Gol. 
Crocker ; another American expedition, under Prof. D. P. Todd, 
of Amherst College ; and, we believe, a part j from Harvard College 
Observatory. 

The programme of the first-mentioned party is as follows : — 
The Astronomer Boyal proposes to take photographs of the 
corona with the Thompson photoheliograph, with negative enlarger 
showing an image of the Son of about 4 inches diameter. Prof. 
Tamer takes photographs of the corona with the Abnev lens, in 
continuation of a long series of such photographs made with it at 
previous eclipses, and also with a lens by Dalhneyer. Capt. Hills 
proposes to take photographs of the spectrum of the Sun's sur- 
roundings with a slitHspectroscope. The Astronomer Boyal and 
Prof. Turner will use coelostats. Capt. Hills has provided himself 
with a heliostat of ordinary form. 

The work of the Lick Observatory party i« also wholly photo- 
graphic. Prof. Schaeberle proposes to take photographs of the 
corona with the telescope of 40 feet focal length and 5 inches 
aperture which he used at Chili on the occasion of the Total Eelipee 
in 1893 ; he will also use the Ployd photographic telescope of 5 
inches aperture. Prof. Bdrckhalter will take pictures with a photo^ 
graphic telescope of 20 feet focus and 4 inches aperture. This 
party will be accompanied by a member of the sta^ of the Tokio 
Imperial Observatory. 



On Photographing the Solar Corona. 

Is the July number of the * Bulletin de la Soc. Ast. de France ' 
there is published a valuable research on this subject by Count de 
la Baume Pluvinel, with some useful information derived from his 
experiments at the Total Eclipse of 1893, which may be abstracted 
here with advantage, although too late to be made use of for the 
Eclipse now at hand. 

The author having stated the reason of the difficulty that has 
been found in photographing the corona satisfactorily — ^namely, 
that as the light emanating from different points of the corona is 
of such very different intensity, a photograph which will show the 
extreme ends of the streamers requires to be exposed for a time 
that makes the details near the limb quite invisible ; and, vice versa^ 
a photograph which would show the part nearest the Sun to best 
advantage would not show the streamers of proper length, owing 
to inadequate length of exposure, — proceeds to investigate the 
proportions of the telescope most likely to show all parts of the 
corona with proper effect. 

He begins by stating as axiomatic the law of photographie 
action — ^that the effect on a sensitive plate is constant if tfa^ 
product of the intensity of the image and the time of exposor^ 
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l>e constant. This law is generally accepted as true within limiu. 
We might refer to researches on this subject made by M. Janssen 
jknd Capt. Abney, who have found that for every kind of photo- 
graphic plate there is a maximum value of this product of light 
by time which gives greatest density of image, and that if this be 
exceeded there is no greater density of image. 

Now the brightness of an image formed by a telescope depended 
first on the intrinsic brightness of the object photographed, and 
:then on the aperture and focal length of the telescope. 

If these quantities be denoted respectively by I,a,and/, the 



a» 



(brightness of image («)= I . loo^a ; and, therefore, if the photo-* 
graphic action be denoted by a, a=l.ioo-j^<. The problem 
4I)ount Piuvinel set himself at the eclipse of April 1893 was to 



a" 



4ietermine what numerical value of the factor 100 -^i< was most 

efficient to photograph the coronal streamers without fogging tho- 
jplate by the light from the surrounding sky. 

To do this there was constructed a camera-box on a large scale, 
^vided into nine compartments, each furnished with an object- 
glass of different aperture varying from 5 mm. to 155 mm. The 
focal length of all of these was about i| metres, and the time of 
exposure being 3" 50', the duration of totality, the values of the 

a' 
expression 100 >at varied from 0*24 up to 250. This large camera 

was mounted equacorially and plates exposed. The developed 
plates showed the following results : — 

The plate which had received a photographic action equal to 0*24 
^ve a good image of the middle part of the corona. On this 
plate a certain streamer was shown extended about 15' from the 
4dge of the Moon. 

On the next plate, which had received photographic action equal 
to 0*84, the corona was more extended, as would be expected : the 
dsame streamer was 20' long on this plate. 

The third plate, corresponding to a photographic action x*42i 
was submitted to a long development, or otherwise the plate would 
■have been fogged by skylight. On this plate the before mentioned 
streamer extended to 28' in length, but the middle part of the 
4^roua and that near the limb were completely fogged. 

The fourth plate, exposed to a photographic action of 3*24 and 
developed normally, seemed to give, from a general point of view, 
the most satisfactory picture. As for the other plates, they 
^ave images grey and uniform, which show that the photographio 
Action was too great. So that it appears, as the result of these 
•experiments at Joal, that with such atmospheric conditions as 
prevailed there it is not advisable to attempt to photograph the 
^sorona with photographic action, as defined above, greater 
iihan 4. 



* 
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At the same eclipse Mr. Albert Taylor in Brazil found that the- 
iniage of the corona extended as the photographic action was* 
increased to a numerical value of 8*8, but with a value 22 there 
was a manifest loss of detail in the extreme parts, which leads* 
Count Pluvinel to take the number 10 as representing the photon- 
graphic action to be adopted in future eclipses, which should be 
diminished if the illumination of the skj is verj intense, and 
augmented if the duration of totality is so great that the light oF 
the sky would be less than in 1893. 

It has been stated above that the law of photc^raphic action is- 
only true between certain limits. With extreme values of the 
factors e and t^ the effect would not be the same, even though the 
product et were the same, as when e and t had mean values. Thus- 
if the light intensity be represented by i, and the time of exposure' 
be 10 sec, the photographic action would be 10; but if the 
intensity be reduced to 0*4, it would be necessary to give an 
exposure of about 350 seconds instead of 250 to produce equai^ 
action. 

This departure from the general law has led Count Pluvinel to- 
suggest a method by which the corona could be photographed 
without an eclipse. For, it is ai'gued, the corona is not seen 
because the difference between its light and that of the surrounding 
sky is too feeble to make any impression on the eye ; but since, 
when the light is very much diminished in intensity, it requires a 
very much increased time of exposure to produce an effect, andl 
this rate of increase increases enormously as the intensity of light 
is diminished, it might be possible to use a combination of aperture 
and focal length which would diminish the action of the sky, so- 
that it would not have any effedt on the plate even with a very 
long exposure, but that this exposure might be sufficient to allow 
the slightly more intense light of the corona to imprint itself on:' 
the plate. This process seems logically correct, in fact this is the 
principle adopted for photographing faint nebulae ; it remains for- 
some one to try the method on the Sun's surroundings. 



The International Catalogue Conference. 

The following is the text of some of the Eesolutions * passed at- 
the International Conference organized by the Eoyal Society to« 
consider the preparation and publication of an International 
Catalogue of Scientific Literature, and held on July 14, 15, 16, 17' 
at the Eoyal Society*s Booms, Burlington House. The officiflkl 
report was published in three languages — English, French, ancl 
German. 

* Fublished in 'Nature/ 1896, July 23. 
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That it is desirable to compile and publish, by means of some- 
international organization, a complete catalogue of scientific 
literature, arranged according both to subject matter and ta 
authors' names. 
That in preparing such a catalogue regard shall in the first 
instance be had to the requirements of scientific investigators,, 
to the end that these may by means of the catalogue find out 
most easily what has been published concerning any particular 
subject of inquiry. 
That the administration of such a catalogue be entrusted to a^ 
representative body, hereinafter called the International 
Ck>UDcil, the members of which shall be chosen as hereinafter 
provided. • 
3?liat the final editing and the publication of the catalogue be^. 
entrusted to an organization hereinafter called the Central 
International Bureau, under the direction of the International 
Council. 

CI?hat in indexing according to subject matter regard shall be had 
not only to the title (of a paper or book) but also to tha 
nature of the contents. 

^X?hat the catalogue shall comprise all published original contri* 
butions to the branches of science hereinafter mentioned,, 
whether appearing in periodicals or in the publications of 
societies or as independent pamphlets, memoirs, or books. 

^ISbat the Central Bureau shall issue the catalogue in the form 
of *^ slips " or ** cards," the details of the cards to be 
hereafter determined and the issue to take place as promptly 
as possible. 

"Vffhat the Central Bureau shall also issue the catalogue in book 
form from time to time, the entries being classified according 
to the rules to be hereafter determined. 

^That the Central Bureau be located in London. 

^ That the Eoyal Society be requested to form a Committee to> 
study all questions relating to the Catalogue referred to it by . 
the Conference or remaining undecided at the close of the 
present sittings of the Conference, and to report thereon to- 
the Governments concerned. 
TThe Conference, being unable to accept any of the systems of 
classification recently proposed, remits the study of classi- 
fication to the Committee of organizalaon. 
TThat English be the language of the two catalogues, authors' 
names and titles being given only in the original languages^ 
except when these belong to a category to be determined by 
the International Council. 
That January i, 1900, be fixed as the date of the beginning of the 
Catalogue. 
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The August Meteors. 

"These phenomena will recur under yery favourable ciieanistances 
this jear, the Moon being absent from the noctomal sky, 
iK> that with clear weather the shower ought to be successfully 
observed. The chief point will be to determine the intensity of 
the shower on the night of the loth, and this cannot be done 
unless the firmament is watched continuously and the total 
number of meteors from Perseus counted. It is unfortunate 
that the observer who records the apparent paths with the 
view of fixing the radiant, lo3es many meteors during the short 
intervals when his attention is diverted from the heavens. But 
the determination of the radiant is an important feature and 
no observation of a meteor shower can be regarded as complete 
without it. 

It is well known that the Perseid radiant has an apparent 
diurnal motion of about i° to the eastwards. This fact can be 
re-obser?ed by anyone who will watch the shower on a few 
successive nights, and who has previously gained sufficient practice 
in this class of work to chart the meteor-tracts accurately. The 
radiants for different nights when compared together ought to 
exhibit the progressive movement of the radiant very satisfactorily, 
but the motion will not be a perfectly regular one, as the errors of 
observation cannot be eliminated. I regard the displacement of 
the radiant as a comparatively easy feature .to recognize, but 
everything depends upon the care and exactness with which the 
individual meteor-paths are recorded. It is not important that a 
large number of such paths be secured, a few will be sufficient for 
deriving the radiant, the really essential feature being that their 
•directions are accurately mapped and that their positions are not far 
distant from the centre in Perseus. The luminous streaks usually 
left by these meteors furnish a useful guide to those engaged in 
recording their paths. 

Meteoric observations are often published in a confident manner 
by those who have undertaken them for the fir^t time ; but it is 
obvious, from the nature of the work involved, that it requires 
much practical experience, without which results can carry very 
little weight. 

One interesting point in connection with observations of the 
Perseids is for several persons to watch simultaneously with the 
•obje(it of obtaining two or more observations of the same objects. 
The real path's of many Perseids and of meteors from the minor 
flhowers of the epoch have been determined in recent years from^ 
duplicate observations of the character alluded to, and it is hoped 
some further materials of the same kind will be gathered during the 
ensuing display. I subjoin a list of 24 meteors doubly observed 
an late years near the time of the Perseid maximum. 
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Date. 

«S86 Aug. 4. 
1887 Aug. 10. 

14. 

21. 
s%%% Aug. 5. 

5. 

5. 
8. 

8. 

8. 

8. 

8. 

13. 

JS93 Aug. 10. 

10. 

14. 

15. 

M%^ Aug. 10. 

SS9S Aug. 7. 

7- 

7. 

II. 

II. 

II. 



Time, 
h m 
o 40 

o 47 



Height at 
Mag. beginning, 
miles. 



46 

2 
18 
P 29 
o 41 
o 10 
o 6 

O 21 



o 27 

I 



16 

33 

o 

55 
o 

57 

35 
12 

+ 
28 

7 

58 
42 



3-4 

? 

1-3 
3-4 
3-4 
3-4 
3-5 

3 

4 
>-i 

I 

I 
% 

2-3 

2 

4 
I 



90 
III 
126 
80 
69 
69 

68 

65 

70 

43 
68 

71 
79 

38 

107 

60 

58 
5a 
43 
74 
105 
7« 
95 
75 



Height at 

ending. 

miles. 

II 

43 

87 

45 

50 
48 

48 

5* 

59 
28 
48 
61 

47 
23 

60 

45 
21 

16 

28 

45 

63 
62 

61 
5^ 



Length of 

Path. 

miles. 

168 

20 

78 

40 

4< 
38 
41 
38 
28 

26 

36 

22 

48 

35 • 
69 

II 

54 
42 

33 
64 

30 

53 
34 



Badiant- 
point. 

o o 
161 +59 

*44 +54 
*53 +57 
264 +61 

*5o +55 

*39 +57 

*43 +51 
318 -13 

*66 +56 

*4o 4-60 

*42 +57 

60 +48 

*43 +56 
304 -13 

*43 +59 
294 +51 
186 4-74 

*43 +58 
45 +47 
333 +36 
*38 +57 
*48 4-60 
*36 +57 

*3a +52 



Obserrers. 

W.P.D. & others. 
T.W.B. & W.F.D. 

D.B. & W.F.D. 

D.B. & W.F.D. 
G.T.D. & W.F.D. 
G.T.D. & W.F.D. 
a.T.D. & W.F.D. 
G.T.D. & W.F.D. 
G.T.D. & W.F.D. 
G.T.D; & W.F.D. 
a.T.D. & W.F.D. 

T.W.B. & D.B. 

D.B. & W.F.D. 

H.C. & W.F.D. 

H.C. & W.F.D. 

H.C. & W.F.D. 

H.C. & W.F.D. 
T.W.B. & E.R.B. 

H.C. & W.F.D. 
A.S.H.,H.O.,&W.F.D 

H.C. & W.F.D. 
A.S.H. & W.F.D. 

A.S.H. & H.O. 

A.S.H. & H.O. 



* These are Perseids. 



The abbreyiations in last column are 

T.W.B. T. W. Backhouse. 

E.B.B. E. R. Blakeley. 

D.B. David Booth. 

H.O. Henry Oorder, 

G.T.D. Gt. T. Davis. 

W.F.D. W. F. Denning. 

A.S.H. A. S. Herschel. 



Sunderland. 

Dewsbury. 

Leeds. 

Bridgwater. 

Beading. 

Bristol. 

Slough. 



The mean radiant of 15 Perseids included in the table is 
44° + 5^i° which agrees very well with the best determinations of 
this shower-centre. The mean height of these Perseids was 
81 miles at beginning and 51 miles at ending, while the length of 
-observed path was 44 miles. 

Eadiants obtained from doubly observed Perseids are not as a 
rule individually accurate, for these meteors are often placed at 
great distances from the radiant, and can therefore afford no exact 
clue to their point of divergence. Moreover, a slight error of 
only ^° or 1° in the beginning or end of the path, as mapped 
by one of the observers, will introduce a considerable discordance 
and throw the radiant out several degrees. For critical purposes, 
therefore, I regard radiants which are determined from shower- 
meteors in the usual way as generally more reliable and accurate 
^han those obtained by doubly observed meteors. 

Bristol, 1896, July 12. W. F. DBNlQNa. 
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Selenographical Notes. 

MAiriLins. — This beautiful object, occupying an isolated position 
in the Mare Taporum, may be regarded as a typical ezam|ile of' 
the lunar " rii^-plain." Its brilliaDt rampart maintains a uniform 
altitude above the floor of about 8000 feet all round, and exhibiti- 
on its inner slope some remarkable terraces which are very not«-- 
woithy under good definition. 




The accompanying drawing is a reproduction of a sketch made- 
at the telescope between 9" and 10*' on June 17 with a power o£ 

384 on my 8^-in. Calver reflector, and represents the formation at 
the most advantageous phase for observing the character of the 
wall and its surroundings. It is evident at first sight that this 
ring-plain deviates considerably from cuyjularity, its form approxi- 
mating very closely to that of an irr^ular hexagon. Two seotioaa 
of the summit ndge on the south-west are apparently perfectly 
strught, while the others are only very slightly curved. Similar 
character! bHcb may (as I have pointed out elsewhere) be noted! 
in connec'tioD with a great number of the so-c-alled rings, Iai;gB 
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:and small, a fact which seems to be utterly opposed to the idea of 
their having been formed by the ejection of material from a 
-central vent. The shadow of the eastern wall of Manilius is 
rather remarkable, as is evident from the drawing, which shows it as 
it appeared at 9*^ 30™ on the evening in question ; but probably its 
pecuHarities of shape are to some extent due to the unevenness of 
the surface on which it falls. Eather more than halfway down 
the inner slope, a wide irregular chasm is a very conspicuous 
feature. This evidently consists of a number of inosculating 
craters, diminishing in size as they proceed northwards. Schmidt 
•draws £ve of them. Between these objects and the steeper upper 
section of the rampart there is a number of terraces, separated by 
shallow valleys, extending concentrically vidth the summit, but 
^partaking more of a circular form than the latter. 

About 20 or 30 miles east of Manilius several steep curved 
ridges extend from north to south, their shadows under a low 
^morning sun being especially prominent. Close to their southern 
end stands a crater of some size (Neieon's D), which at this phase 
has a , dusky appearance and is certainly less than 5° bright. 
These ridges appear to form the western side of a large incom- 
plete enclosure, whose eastern boundary is marked by a single and 
much lower ridge. The short rill ( in Nelson's Map 11., situated 
near these ridges, was not seen on June 17, though I have seen it' 
-on previous occasions. 

The mountain-mass of triangular shape north-east of the ring- 
plain, with a number of isolated hills on the east of it and a large 
bright crater near its northern end, is a much more definite object 
than it appears to be on any of the published maps. Another 
smaller mountain on the north-west (Nelson's A) seems to be the 
relic of a degraded ring. Between this and Manilius stands, amid 
low elevations, a small but conspicuous crater not shown by 
Neison. The structure of the outer slope of the western rampart 
of the ring-plain is very noteworthy, especially on the north-west, 
wheret several spurs from the upper section of the wall follow a 
curved course towards the north, trending towards the crater just 
mentioned. On south-west three long rill-like lineal valleys 
partially cut into the foot of the glacis. There are two craters on 
the southern border of Manilius, the larger of which is shown in 
the drawing as just coming into sunlight. 

. On the Mare a few miles west of the triangular mountain-mass 
rfitand two lofty little hills casting long spires of shadow ; these 
iure connected with the outer eastern slope of Manilius by a number 
of small hillocks which follow a very regular curve convex to the 
west. 

Beaumont House, Shakespeare BoAd, T. OwTN ElGJBB. 

Bedford, 1 896, July 19* 
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CORRESPON DENCE. 

To the Editors of * The Observatory.* 

The Comet 0/1647. 

Gbntlbmbn, — 

This comet was seen by a friend of Hevelius (whose name i» 
not mentioned) at Marienburg, in Prussia, on the 29th of September, 
and apparently was visible there only for two days, being near the 
Sun at the time of its discovery. At p. 456 of his *Cometo- 
graphia,' Hevelius gives a drawing and description of it, as sent> 
him by his friend, for the state of the weather prevented hiro 
from seeing it at Danzig. The comet's place was about ten degreecF 
to the south-west of Arcturus, and it had a conspicuous tail slumped 
like a spear, 10° or 12° in length. The position depicted in the 
drawing made at Marienburg is the only one known, so that it has 
not been possible to calculate the comet^s orbit. But as some books 
give the date of appearance erroneously, it may be worth while to 
correct these. Sir Edward Sherburne published in 1675, under 
the title " The Sphere of Manilius," a poetical translation of the 
lirst book of his ' Astronomicon ' (Creech's version of the whole 
appeared some time afterwards imder the title ' The Sphere of 
"Manilius ') and added a long appendix. A copy of this work was 
some years ago presented to the R.A.S. by Mr. Prince, of Grow-^ 
borough. The appendix contains not only an account of ** the 
most eminent astronomers of ancient and modern times " (which 
at any rate cannot be accused of not going back far enough, as the 
first mentioned is Adam), but also a tabular chronological catalogue 
of comets, with some particulars respecting them. In speaking* 
of this of 1647, he erroneously gives the date as November 29 
instead of September 29, and the mistake appears to be copied in 
the 'Atlas Coelestis' of John Seller (author of *The English 
Pilot' and other works), a small work published in 1677, which 
contains a set of constellation-maps without star-names, and some 
remarks on comets and other celestial phenomena. 

It may be of interest to quote here Hevelius's description of 
this comet, which is given in two places (pp. 456 and 886) of his- 
' Cometographia ' ; the following is from the latter : — 

"A.C. 1647, etiamsi a nemine, quod sciam, Cometa aliquicr- 
annotatus sit, tamen die 29 Septembr. vesperi hor. 8.30' statim 
post Solis occasum, Marienburgi Prussiae, Stella queedam crinita 
apparuit, cujus delineationem, uti ab amico tum acceperam, tassh 
quk faciem, qukm situm, jam lib. VIII. pag. 452 & 456 exhi- 
buimus. Existebat in Sidere Berenices, non adeo procul a 
sinistra Tibi& Bootis, 5 grad. minimum, ab Arcturo plus minus- 
10 grad. & ab humero sinistro 23 vel 24 propemodum grad. Ad 
quam Stellam etiam Comam, pauUo tamen ad cubitum sinistram 
Bootis dextram versus dechnantem direxit; Cuspidem sciHcet 
fiursiun Zenith versus; sic ut instar scoparum erectarum videretur,. 
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Quippe cum Cometa non ultra 5 vel 6 gradibus supr^ horizon tem 
elevaretur, atque statim post Solis occasum Observatio heec facta 
fiit, fieri aliter baud potuit, quam quod Caudam plane erectam 
ostenderit; Cujus longitude plus minus graduum 12 extitit. De 
csBtero satis conspicua et splendida erat ; ita tamen, ut prope 
caput in eductione splendidior et densior, extremitatem versii* 
paull6 dilutior rariorque ; radiis paullatim sese divaricantibus- 
apparuerit : unde in fine quadruple, im6 quintuple amplior, qu4m> 
ad ipsum Caput visa est; adhaec in tres quatuorve distinctos 
radios excurrebat, instar scopsB dissolutse, capite aliquant6 com- 
pressiore, quantum nudis oculis dijudicare dabatur, Arcturo 
paullo minore existente. Versabatur tum temporis in 8 ferme 
grad. Librae, Latitudinem Borealem 26° propemodiim obtinens,. 
atque Caudam in oppositam Solis Regionem projiciens." 

It is a remarkable circumstance that, though Hevelius appears 
never to have heard of any other observation of this comet, we are 
told by Struych (' Verfolg van de Beschry ving der Staarsterren/ 
p. 32) that it was seen in Holland for for a week (" men zag hem 
eeu Week lang ") at the beginning of October. He even gives a 
rough description of its course, which is quoted by Pingre, saying 
that it passed through Bootis to the north of Arcturus nearly to 
Corona Borealis, and also says that it was seen by a captain of 
the Dutch East India Company " te weeten in de Eeizen naar 
Indien, op de wederomkomst, en in Indien zelf." It seems 
unfortunate, then, that no observations were made precise enough 
to connect them with that made by the friend of Hevelius at 
Morienburgy so as to obtain some idea of the orbit of the comet. 

Tours faithfully, 

Blackheath, 1 896, July 29. W.. T, Lynk. 

Astronomy in Thomson's ^ Seasons/ 

GhKTIiEMBK, — 

Dr. Orchard has recently presented us with a highly 

interesting book on the Astronomy in Milton's ' Paradise Lost,' 

which has directed my thoughts once more to the astronomical 

allusions in a later poem, Thomson's ' Seasons.' Most persons will 

remember a passage towards the end of 'Summer' which runs 

thus: — ■ 

" Amid the radiant Orbs 
That more than deck, that animate the Sky, 
The life-infusing Suns of other Worlds, 
Lo ! from the dread Immensity of Space 
Betuming, with accelerated Oourse, 
The rushing Comet to the Sun descends, 
And as he sinks below the shading Earth, 
"With awful Train projected o'er the HeaTen, 
The guilty Nations tremble." 

And then the poet goes on to speak of the immunity from 
** Biiperstitious horrors " whiph they possess who have studied- 
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Astronomy, enabling them to bid " the glorious Stranger ** hail. 
Now the question occurs, to what comet does he here allude ? for it 
scarcely reads like a mere general allusion to the appearance of 
comets, or even, as in the reference to comets in the poem in 
memory of Sir Isaac Newton, to an historic account of a remarkable 
<;omet in past time, the one alluded to in that poem being evidently 
that of 1680, in respect to which Newton first applied his theory of 
universal gravitation to the motions of a comet. Now the only 
<5on8picuous comet which appeared within the lifetime of Thomson 
was that of 1744, which was discovered by Klinkenberg on 1743, 
Dec. 9, four days afterwards by Cheseaux, and passed its perihelion 
on 1744, March i *. But 'Summer' was published in 1727, and 
this led me to turn to the original edition of that poem (it is well 
^own that Thomson made many alterations in successive editions 
of the 'Seasons'), where I found the above passage had no 
existence, but in its place a description of what at first looks like 
one of a meteoric stream, but afterwards appears really to be of a 
fine aurora (these phenomena were often then spoken of as 
meteors). And several accounts are given in the * Philosophical 
Transactions ' of a very remarkable auroral appearance observed on 
the night of October 8 (19 N.S.) 1726 ; those of Eev. W. Derham 
at TJpminster, Essex, and of Mr. G-. Lynn at Southwick, 
Northamptonshire, will be found in No. 398 of the ' Phil. Trans.,' 
and show that Thomson's allusion to the appearance was really 
fluggested by an actual view of it. The aurora was seen not only 
in England but in many parts of the continent, and as far south 
as Florence (see 'Phil. GOans.' No. 402). Derham seems to 
consider it the most remarkable one which had been seen since 
March 1716. 

It is scarcely appropriate to allude to the details here ; but the 
above suffices to show that in this, as well as in the case of the 
comet, Thomson describes (though poetically) what he had really 
seen. Yours faithfully, 

Blackheath, 1896, July i. W. T. Tjnrs. 

Boundaries of Zodiacal Light, 
Gentlemen, — 

As there has been some correspondence about the Zodiacal 
Light last winter, the following extracts from my note-book 
relating to the year 1896 may not be altogether out of place : — 

9tb January, 7*^. — Could be traced faintly stretching along just 
beneath the Pleiades in the direction of v^, k^ Tauri. oi, c, y 
Piscium were well within, 17 just outside. On the other side p Ceti 
on the borders of the Zodiacal Light, £\ ^ outside. 

* It was first seen in England by Thomas Phelps at Lord Maoolesfield's 
Obserratory at Shirbum Castle, Oxfordshire, on 1743, December 23 (1744, 
Jan. 3, New Style), and (cloudy weather having interyened) by Prof. Bliss and 
Bev. J. Betts at Oifor^ on 174.3, Becember 31, which would be 1744, Jan. ii^ 
New Style. (• Phil. Trans.* vol. :diii. p. [91].) 
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12 February. — Early this evening the Zodiacal Light was very 
conspicuous, (i Cetijust outside the border, ui, t, y Piscium within, 
i* Ceti on the boundary. Very bright nearly as far as ?y Piscium. 
It then passed to the east of the Head of Aries, across I Arietis, 
and became lost. 

28 February, during lunar eclipse. — 20 minutes after greatest 

phase could still trace Zodiacal Light passing between /i and 

ij Piscium, crossing stars ^, r^ Arietis, stretching to -j^ Tauri. 

Faithfully yours, 

Melplash Vicarage, Bridport, 8. J« JOHNSON. 

1896, July 2. 

Total Solar Eclipse 1832, 27 July, 

Gbntlemen, — 

I have recently received an account of her recollections of 
the above, from an old lady who witnessed it when 12 years of age 
on the Great Cayman (Island) not far from Jamaica, whither she 
had been conveyed to escape the horrors of the insurrection in the 
last-named island. The Great Cayman, she states, was "once 
the rendezvous of pirates, then the home of turtle-catchers and of 
shipwrecked sailors." The account, of course, relates mainly to 
the effect on terrestrial objects : — " Not being aware of its approach, 
the sudden darkness was most appalling ; the fowls went back to 
roost, the horses raced about, and neighed, evidently in terror, the 
cow moaned and licked her calf as if sympathizing with her in her 
fear, and the fishermen came on shore. When the darkness was 
complete there was a bright golden ring, jets of flame were 
emitted, the stars shone clearly as on a moonlight night, aud 
gradually the appalling darkness passed away, the fowls flew down, 
and all things seemed bathed in glorious light." The old lady has 
also furnished me with a rough sketch wherein is depicted a 
tolerably uniform corona and two large red flames, one curved like 
a scimitar and situated about 50° to the left of the Sun's vertex. 

This is the first observation I have met with of this eclipse. It 
belongs of course to the 1868 and 1886 returns. Unfortunately 
in 1904 it is a sea-track throughout ; but in 1922 good observations 
should be got in the north of Australia. In 1832 I find, on 
referring to ' Francis Moore's Almanack,' the calculated' duration 
was 7" 37" where longest. 

The letter also refers to a star being seen from there, " trans- 
fixed on the apex of the Moon, when the latter was crescent-shaped 
near the end of 1831," aud to the wondering astonishment aud 
sage remarks of the Caymans thereat. This no doubt refers to the 
occultation of Jupiter on 1831 December 9. 

Faithfully yours, 

Melplash Vicarage, Bridport, S. J. JoHNSOlJ. 

1896, July 2. 

TOL. xix. 2 J) 
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OBSERVATORIES. 

Cambridge Univebsity. — The work done at this ObserTatary 
during the period 1895 May 26 to 1896 May 25, as reported to 
tlie Observatory syndicate, may be summed up in a very few words, 
their amount being very far from proportionate to thafe of the 
labour they describe. Sir Robert BalFs section of the Report 
states that he is finishing ofp the catalogue of stars oF the zone 25? 
to 29° N. dec, which is to form a volume of the Astromische 
Gesellschaft catalogue ; and everyone who has had experience of 
such work knows how t-edious and laborious surh a finishing ofE is : 
234 stars have had to be re-observed to perfect the work, and with 
the exception of stars for determination ot* clock-error and for 
adjustments, this is all the meridian observation that has been 
done. The Catalogue is promised very shortly. The Report says 
the " printing will probably be completed before that of the 
Report itself," and it is hoped to publish with it a goodly crop of 
proper motions and errata in earlier catalogues, such as are often 
found in preparing a work of this kind. The volume of individual 
observations is not so far advanced, but part of the copy for press 
i^ made. 

The Northumberland Equatorial has been used on nearly every 
favourable night for measuring double and variable stars for 
parallax and the spots on Jupiter to determine the times of 
rotation. The results have not yet been worked out. The 
drawings for the new photographic telescope are being prepared 
by Sir H. Grubb. The objective for this is being made by 
Messrs. Cooke and Sons. 

Whilst the first section of the Report deals chiefly with the 
completion of a great work, the second half, for which Mr. H. F. 
Newall is responsible, treats of the inception of another. It will 
be remembered that Miss Bruce of New York, among other acts 
of beneficence towards Astronomy, has pro>'ided a spectroscope 
for use on the 2 5 -inch refractor of the Cambridge Observatory, 
and the year has been spent in getting this into adjustment, 
A papcjr descriptive of this has been communicated to the Royal 
Astronomical Society (see January number, p. 76), so that n6thin«^ 
further need be said on the subject here, except to congratulate 
Mr. Newall on having got his instrument ready for work in so 
short a time. 



Habyaed. — The Report of this Observatory for the year ending 
1895 Sept. 30, which we have lately received, giv«s, as usual, a 
very long list of work done during the period ; but, first, Prof. 
Pickering calls attention to the fact that this institution is at 
about the jubilee period of its existence. No exact date can be 
assigned for its foundation, for any of several circumstances might 
be considered as initial ; but this is the fiftieth report presented 
by the Director of the Observatory, and the opportunity is taken 



Attg. 1896.] ObservaiorkM. 809 

to make a brief statement of the past and present policy of the 
.Obsen'atory, which, as an epitome of the work done during the 
past fifty years, is sufficiently interesting to reproduce here : — 

** Two principles have always been prominent in the policy of 
tbe Observatory. First, that it is primarily an institution for 
research. While a certain amount of teaching has been done, 
care has always been taken that it should not interfere with the 
main work of the institution. It has generally been restricted to 
offering studeDts in astronomy the use of the Ubrary and instru- 
ments under suitable restrictions, and familiariziug them with the 
work by employing them as assistants. A second principle main- 
tained has been the especial advancement of the physical side of 
astronomy. While precise measures of position have not been 
neglected, the policy has been rather to undertake such studies of 
the physical properties of the stars as would not be likely to be 
madn at other observatories. Under the direction of the Bonds, 
father and son, the large telescope was extensively used in such 
work — for instance, in laying the foundation of astronomical photo- 
graphy, in the study of the physical appearance of the Sun and 
planets, of Donati's Comet, of the Great Mebula in Orion, and of 
other nebulae and clusters. Measurements of position are repre- 
sented by the first precise determinations of the position of faint 
stars, as those in the Nebula in Orion, and of the northeru stars 
within one degree of the equator. The same policy was continued 
by Professor Winlock. The physical side of astronomy was 
represented by his spectroscopic work, by his photographic studies 
of the Sun, and by the photometric investigations contained in 
Volume IX. of the Annals. Meanwhile his interest in measures 
of precision led to his procuring a meridian-circle of the largest 
size, and taking part in the determination of the positions of the 
northern stars, by undertaking to observe the zone extending from 
+ 50° to +55°. Since then the same policy has prevailed. Pre- 
cedence has been given to physical work, since less attention is 
paid to such work elsewhere, and certain portions of our resources, 
as for instance the Henry Draper Memorial, are available only for 
such work. Accordingly much attention is paid to photography, 
photometry, and spectroscopy. On the oti.er hand, much time 
and money has been spent on measurements of position, and a 
larger part of the unrestricted income has always been employed 
in this work than in any other department of the Observatory. 
The observations of the stars in the zone -{-50° to +55° mentioned 
above have been completed, and their publication, with that of the 
fundamental stars, fills seven volumes of the Annals, containing 
together over 2000 quarto pages. Besides this, another zone, 
from —10° to —14°, has been more recently undertaken, the 
observations (except for the doubtful cases) have been completed, 
and the final reduction will be made as soon as the places of the 
fundamental stars can be furriished. Other investigations, like 
the observations of comets when too faint to be observed with 

2d2 
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Binall telescopes, and the search for stars having large parallaxes 
and proper motions, represent in all a large amount of time and 
money." 

To take in turn the various departments, and beginning with 
the meridian work, we find that the energies of Prof. W. A. Kogers 
and his assistant have been devoted to reduction of observations ; 
those made in the years 1880 to 1883 are now being reduced. The 
reduction of the second of the zones of the Ast. Gresell. Catalogue, 
which is mentioned above, is proceeding under the direction of 
Prof. Searle, who made the observations of this zone in the years 
1888 to 1892. The East and West Equatorials have been used 
mainly for photometric work. A new form of polarizing photometer 
has been used on the East instrument for observation of variable 
stars of the Algol type and also for variables of long p. riod. The 
series of photometric observation of the eclipses of Jupiter's 
satellites has been continued, bringing the total number of observa- 
tions of this kind to 573. 

A long section of the Eeport treats of the observations made 
with the meridian photometer. Prof. E. C. Pi^-kering, the Director, 
who takes this instrument under his especial charge, used it on 
115 nights, and has made 73,448 settings. Of this large number 
of observations some have been used as material for a discussion 
as to the rate at which it is possible to work without making 
serious errors, possibly in answer to adverse criticisms which have 
been made of the results found with this instrument. On one 
evening 322 stars were observed in the space of about six hours, 
and this night's work — although the number of stars observed at 
one fitting is larger on this occasion than on any other of the 
year — is taken as typical of the work with the meridian photo- 
meter since 1882, and on which the Harvard Photometry is founded. 
These observations have been subjected to a detailed examination 
to find how many, if any, stars were wrongly identified — that is, 
if through haste a star was observed other than that whose name 
was recorded ; and it appears that of the 322 stars none were 
thus mistaken, and though in 6^ cases the precaution of noting 
a Ijacent stars had been made to guard against this mistake, this 
turned out to be unnecessary, i'urther, a test was made to see 
if the accuracy of individual settings would be increased if they 
were made at a slower rate. The usual time occupied in making 
a setting is 9 seconds, and the average deviation of a single 
setting from the mean of several observations of the same star ia 
+ 0*12 of a magnitude; but when the observer attempted to mak^ 
more accurate settings by spending more time — 29 seconds on the 
average — on the observation, the average deviation was still 4-0*12 ^ 
which leads Prof. Pickering to think that to obtain greater 
accuracy it is more advisable to increase the number of evenings 
on which the star is observed than to increase the time. Th^ 
revision of the stars in the Harvard Photometry has been com- 
pleted, and the observations are ready for publication. 
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Details are given of the work doiie with the Draper Memorial 
instruments. With the 8-inch Draper telescope 2056 spectro- 
graphs have been taken ; with the 8-inch Bache telescope in Peru 
the number taken was 2469. " With these two instruments the 
attempt is made to obtain photographic charts of the entire sky 
from the north to the south pole at least once every year/' About 
400 plates are required tor this, ard an exposure of 10 minutes 
is given to each. An accessory has been fitted to the ii-inch 
Draper telescope for conveniently obtaining a series of photo- 
graphic spectra of an object at intervals of exactly one minute, 
whifh has been used to get such series of U Cephei and other 
stars of the Algol type, and of the satellites ol: Jupiter while 
undergoing eclipse. 

The department of the Observatory known as the Boyden 
Station, which is located in Peru, has been in danger of violent' 
destruction owing to the political disturbances in the country ; 
but in spite of this Prof. Bailey has been able to take a con- 
siderable number of photographs with the 13-inch Boyden tele- 
scope, which have resulted in the discovery of variable stars, already 
ftunounced in the Harvard Circulars. The Bruce Photographic 
Telescope, which is eventually to have its home in Peru, is nearing 
Completion. 



PUBLICATIONS. 

The Indian Calendar *. — We have received a book having 
"trhis for title, which it would be a presumption to criticize even 
it* such a course were possible. It appears that in the different; 
xiative provinces of India many different systems of time-reckoning 
«ire used, depending in some way on astronomy, and all more 
%Dr less complicated. Naturally this has caused some confusion" 
^nd bewilderment, not only to those who are engaged in 
deciphering Indian inscriptions and to compilers of Indian history,- 
T)ut also to the officers of the Indian law-courts, where documents 
»re sometimes produced bearing date previous to those of any 
existing almanac. A remedy being required for this state of 
-things, the Government of Madras appealed to Mr. JSewell, who 
lias produced this valuable book, which gives tables for converting 
any Indian date falling between the years a.d, 300 and 1900 into 
its equivalent date a.d., and vice versa. In the course of the 
work Mr. Sewell had occasion to seek the help of several astro* 
nomers and persons who had studied this subject; — Prof. Jacobi, 
Dr. fcJchram, Prof. Kielhorn, Dr. Fleet, Dr. Burgess, Prof. Turner,. 
Mr. T. L. Nardu, and Pandit Sankara Diksliit, whose help is 

* «The Indian Calendar,' by Robert Sewell, late of H.M.I.O.S., and Sankara ' 
l^krishna Diksiiit. . With Tables of Ecdipse^ vidible. iu India, by D. B. SoHram, , 
(8wdn Sounenschein and Co., 1896.) ., . .. , » 



»12 



Publicaiumi. 



[Na»24S* 



freelj acknowledged ; the last-named gentleman showed sncli an 
interest in the work that the book is published under his author- 
ship jointly with that of Mr. Sewell. 

Having thus stated the reason for'the existence of the book, 
there is little left to be said of it. The introduction to the 
Tables is reading of much interest, giving as it does descriptions of 
various kinds of calendars in use in India; and the Appendix 
to the book, which is a list of all the Eclipses in India, viith 
elements for computing the locality in which they are visible, 
extracted from Oppolzer's ^ Canon ' by Dr. Eobert Sehram of 
Yienna, will no dimbt be found useful. Tlie name of the compiler 
is sufficient guarantee for its accuracy and completeness. 

Moscow Obsbevatoby * Annals ' *. — The latest volume of this 
series, published under the direction of Dr. W. Ceiitski, contains 
various papers, mostly of moderate length, by various members of 
his s^aff. It may be sufficient to note the subjects of these. 
There are three papers on photometry. Dr. Ceraski has made 
observations of this kind on the stars in the cluster ^ Persei, and 
Mr. Blajko of the variable stars /3 LyraB, 17 AqiiilsB, /I Persei, and 
Mira Ceti. Other papers give details of the observations of the 
Transit of Mercury in 189 1, of occultations of stars by the Moon, 
of phenomena of Jupiter's satellites, and a determination of th« 
latitude of the ol>er> atory. Researches of a different class are 
notes on Encke's and Kowalski's ' methods of computing double- 
star orbits, some practical applications of a Henrici's harmonic 
analyser, lately prc*8ented to the observatory, and a short note on 
the Sun's tempei'ature by Dr. Ceraski. The staff of this insti- 
tution has lately undergone some changes, which seems to be 
a common occurrence in Eussian observatories at the present time. 



Tbiangulation op thr Clusteb in Coma Bebenices. — 
Vol. I. of Part V. of the * Transactions of the Astrouomicsil 
Observatory of Yale University* consists entirely of measures 
with deduced resul s, of stars in the above cluster, made with the 
heliometer by Dr. F. L. Chase, assistant in the observatory. The 
whole group of 32 stars are almost all contained within a nearly 
equilateral pentagon formed by five stars at the angles, and these 
five stars, with another almost at the centre of the pentagon, are 
taken as base points of the triangulation. The positions of the 
stars in the cluster relative to them depend almost wholly on 
observations of distance, which with the ht*lionieter are knovi'n to 
be much more accurate than those of position -angle. The positions 
of these fundamental stars are deduced from measures of distance 
and position-angle relative to one of them (Piazzi xil. 57), whose 
place was determined by modern observations at four observatories, 
and hence the final result is a table of Bight Ascensions and 

* 'Anaalea d« TObierTatoiM AstranoiniqiM ds Moeeou*' Deuidtea #6Hsc 
Vol. iii. livraiaon ii. ; . . . 
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DeclinaHotts for epoch 1892*0 of the ;J2 stars of the cluster 
ilependiug on the place oi: this star, which, it seems to us, would 
have beea improved if the E.A. had been given in ^ "^ ' instead 
of """. 

The evidently careful way in which the work has been carried 
out will make it a valuable basis for a further discus&ion of relative 
proper motion, if the work be repeated twenty or thirty years hence. 

Chandleb's Third Catalogue of Vabiablb Stabs. — Any 
remark as to the increase of astronomical activity in recent years 
i^dthout adequate evidence in support might appear as a mere 
platitude, to which we hesitate to give expression ; but there are 
two branches of the science v^hose growth can be measured with 
numerical deliniteness. One of these is the discover)r ot miiior 
planets, whose number, by the way, has not lately been growing at 
no great a rate as it v^as a few years ago; the other is the obbcr- 
vation of variable stars ; and of tbe large amount of work now 
going on in this branch we are reminded by the appearance of 
Dr. Chandler's Third Catalogue, lately published in Ko. 379 of the 
' Astronomical Journal.' 

Dr. Chandlers first list was published in 1888, and contained 
225 stars, which were all that were known at the time. Hid 
second catalogue, published in 1893, contained 260 entries. Since 
that time, as he says in the introduction to the present work, he 
has endeavoured to keep pace with the rapid accumulation of new 
material by the occasional issue of Supplements , but the time 
ha» now arrived when a new edition of the catalogue is necessary, 
incorporating everything up to date. This new catalogue contains 
400 stars, and is constructed in every way similar to the previous 
edition. The places of the stars are given for epoch 19000 and 
also for 1855 o,uith columns containing the annual variation iu 
both coordinates. The columns relating to the variability show 
the mngnitude at maximum and at minimum, the interval between 
niaximmn and minimum, the whole period between two maxima, 
and the date of a maximum ; but in some cases these latter details 
are not given for want of data for their determination, and we 
have only the extreme magnitudes. There is also a column giving 
the redness in a scale ranging from o to 10. Notes are added, botti 
in the catalogue itself and ni an apj)endix, giving pecuUarities 
of variability and the names of the discoverers, Niith other remarks 
of an historical and miscellaneous chai acter ; in fact, the catalogue 
gives AS complete information on the subject of variable stars as 
could be desired, although Dr. Chandler regrets that he had not 
more space at command to enable him to increase these notes. 

The followiilg paragraph, extracted from tlie introduction to 
the catalogue, is encouragmg t — 

" These columns illustrate how remarkable has been the degree 
of uniformity and completeness of the observation of the pheno- 
mena and the consequent development of our knowledge with. 
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regard thereto during the past few years. Yery few s^^ars within 
reach of the astronomers of the northern hemisphere, who have so 
actively devoted their energies to this class of work, have been 
seriously neglected. It is especially interesting to note the fact 
that this harmonious development has been attained without any 
concerted scheme of * co-operation,' but by the free will and 
independently ^jlanned eiforls of individual volunteers, each dis- 
criminatingly directing his work in accordance with his means 
and situation. Such a satisfactory result could hardly have been 
reached so effectually by a formal organization of work directed 
from headquarters, prescribing and circumscrilang the operations 
of each participant, and destroying, by its benumbing influence, 
the enthusiasm which springs from the individual initiative of the 
observers themselves." 



NOTES. 

Comet Kotes. — There is an article by Karl Schwarzschild in 
Ast. Nach. 3361 on the stability of the motion of comets captured 
by Jupiter. His researches appear to tend to the conclusion that 
comets introduced into the solar system by Jupiter are not likely 
to remain permanent members of the system, but in most cases 
the perturbations produced by Jupiter will, sooner or later, convert 
their orbits back again into parabolas or hyperbolas. 

The following ephemeris of Brooks' Comet (1889 V.) is for 
Berlin midnight : — 



R.A. S. Dec. 

h m 8 o i 

Aug. 4 22 37 2 18 37 

8. . . . 22 35 26 18 44 

12. . . . 22 ^^ 27 18 51 

16. . . . 22 31 10 18 58 



R.A. S. Pec. 

h in 8 o , 

Aug. 20. ... 22 28 39 19 3 

24. ... 22 25 59 T9 6 

28. ... 22 23 16 19 6 

Sept. 1.... 22 20 36 19 4 



The brightness continues to increase pretty rapidly. 

* 

Swift's Comet (1896 III.) was observed at Bordeaux up to 
June 12, but was then exceedingly faint. 

The following orbit of this comet has been deduced by Mr. Aitken 
from numerous observations extending from April 17 to May 25 
(Ast. Journ. 577): — 

T= 1896 April 17-64665 G.M.T. 

a i7»°i5'58'] 

* 55 34 j6 I 1896-0. 

Ill I 44 8 

l«g9 9*753114 

Th6 observations aie well satisfied, showing that the orbit do69 
not deviate sensibly from a parabola* 



1890*0. 
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'BulleHn Astrono uique * for July contains the following 
elements of Swift's periodic comet (1889 YI.) by M. Coniel : — 

Epoch 1889 Dec. 23'*o Paris M.T. 
M 2° 35' 20^ 

ir 40 10 47 

S^ 330 24 52 

t 10 16 33 

<p 43 12 15 

M 397*92 

log a 0-6335 

Period .... 8''92 

He considers the period uncertain to the extent of 0*9 years^ 
This comet is interesting from having the longest period of any 
member of the Jovian family of comets. Its least distance from 
the orbit of Jupiter (070) is also greater than that of any othei* 
xnember of the family. A. C. D. C. 



MiNOB PlatsBt Notes. — The following planets, discovered by 
Prof. Wolf, have been named : — 

No. Date of discovery. Name. 

330 1892 Mar. 18. Adalberta. 
341 Sept. 25. California. 



No. Date of discoTery. Name. 

351 1892 Dec. 16. Trsa. 

385 1894 Mar. I. Ilmatar. 
391 Nov. I. lugeborg. 



342 Oct. 17. Endymion. 

343 Nov. 15. Ostara, 

It v:\\\ be remembered that the name Ilmatar was given to 
a planet which was subsequently found to be identical with 
(298) Baptistina. The assignation of the name to another planet 
is to be regretted as likely to cause confusion. 

Ast. Journ. 377 contains an investigation by Prof. A. Hall of 
the perturbations of Nemausa of the first order produced by 
Jupiter. He deduces new elements of the planet from observa- 
tions made at 8 oppositions, extending from 1858 to 1892. 

Herr Harzer considers that there is some error in M. Eavene's 
result for the total mass of the group of minor planets referred to 
last month, and that a mass 18 times as great would be required 
I0 produce the observed motion of the perihelion of the orbit of 
Mars. A. C. D. C. 

News feom thb Eclipse Expedition to Japan. — The following 
extract from a letter from the Astronomer Royal, posted at 
Vancouver,. July 13, gives a graphic account of some difficulties 
experienced in pursuit of science : — 

" We have had rather an exciting journey through the mountains, 
the line having been blocked more or It'ss for the last ten days 
through floods. When we got to Banff (ou-the east slope of the 
Bockies) we found no train had been through for 4 or 5 days ; 
then one got through from Vancouver and we. started, but after 
struggling through water and VwAshouts' of. the line :W^.^en) 



\ 
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pulled up at Glacier House (on the west slope of the Selkirks) an 
kept there for 36 hours wbile they mended a bridge 3 miles 00, the 
foundations of which had been washed away. As it was a wooden 
trestle bridge 100 feet high and about 1000 feet long, and it had 
to be blocked up 6 or 8 feet where it had broken down, this took 
some time, and I began to be nervous about missing the steamer ; 
but we had no further mishap, and arrived (at Vancouver) vesttr- 
day morning early. The instruments, I was glad to find, had 
arrived safely and they seem to be all right, so now I feel comfort- 
able in my mind. We have had a very good time and enjoyed the 
journey through the mountains greatly. The sceuery is very tine, 
and we had the additional excitement of the floods. One train 
loaded with valuable tea (the new crop) fell into the river Eraser 
a few days ago and the engine driver was killed. We are now on 
our way to Japan, touching; at Victoria, Vancouver Island." 

Cause of the Saltitb^vs of Terbkstbial S»as. — In the course of 
a discussion at a recent meeting of the JbVeuch Astronomical Society, 
M. Jansseu threw out the following suggestive idea. If we consider 
the composition and order of superposition of the metals in the 
chromosphere, we see that sodium is the most important and most 
scattered; then come magnesium and CHlcium, so that if a sudden 
cooling took place, and the hydrogen of the solar body combined 
with oxygen to form an ocean, this ocean would immediately 
imprison chlorides of sodium of magnesium and calcium, and 
would present exactly the same composition as that of our terres- 
trial oceans. Why should we not think that our salt seas were 
thus formed? 



EoTATiON Period op the " Garnet " Spot on Jupiter,^ — It 
may be remembered that last autumn two well- defined dark spots, 
hitherto unobserved, were seen on the disc of Jupiier. To ti.e 
second of these, which was remarkably well defined, so that it m a^ 
mistaken more than once for the shadow of a satellite, M. Anto- 
niadi, who first saw these spots, gave the name the " garnt^t '* 
spot. Lately Dr. Earobaut, at Dunsiuk, has communicated to the 
Koyal Dublin Society some observations he has made to determine 
the time of rotation of this spot, the interest of which lies in the 
fact that, as zones of different latitudes on Jupiter have an 
angular rotation of different amount, just as is the case on the 
Sun, this new spot afibrded opportunity for a redetermination of 
the rate of the particular zone in which it was seen. Observa- 
tions of the time of transit of this spot over the central meridian 
of Jupiter were made, and after correcting iot parallax, veloiity of 
light, and phase, the period of rotation of this spot whose zeuo-^ 
grnphicai latitude is +13% was found to be 9** 55*" 33*'36-4-o*'53, 
which is about the average period of the zone in which it lies, and 
^* agrees within one-fifth of a second with the value deduced by 
Schroeter 109 years ago from 242 evolutions of a spot : a iact 
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whieh goes to show that there has been no permanent change in 
the period of rotation i>i this region in. the interval which has 
elapsed since then." 



Wabm Weather in July. — During the conrse of the hot 
sultry period which marked the greater part of the middle of the 
month of Julv^, the thermometer on the Gliiisher «tand at the 
Hoyal Observatory passed above 90° on two occasions, via. on 
July 14, when a reading of 9i°*i was recorded, and on July 21, 
when it was 90°'3. [The highest readings recorded in a Stevenson 
screen on these days were 87^*6 and 8 7°* 5 respectively.] Under 
similar conditions of exposure on the GHaisher stand there have 
been 26 instances recorded in the preceding 55 years of tem- 
peratures exceeding 90*^ in July, the highest having been 97°*i on 
July 15 in 188 1, closely approached by g6°'6 on July 22 in 1868. 
In the past 8 years (i8iB8-i895) there were no readings in excess 
of 90°. 

Heferring to mean temperatures, we find that on the 9th of July 
the daily mean value was 10°' i above the average, and on the 14th 
it was io°'2 above, but that only two days later (viz. on the lOth), 
a cold northerly current with rain having supervened, it was 8^-5 
below the average. This change was very severe. Again, on the 
2i8t the excess of mean temperature was io°*6. The drought has 
continued throughout the month, and the 1896 rainfall to the end 
of July is now more than 5 inches in defect as compared with the 
average amount. 



A NEW Theoet of the Sun. — Prof. Eenyi, of the Haynald 
Observatory, Kalocsa, in the June number of the ' Astrophyaical 
Journal' puts forward views of some novelty in an attempt to 
explaiu certain observed phenomena of the solar surface, i^'irst he 
points out as a difficulty requiring explanation that whereas 
calculation shows that a large heavenly body, other things beiitg 
equal, should have a shallow at mosphere, the observed great height 
of prominences and the corona as seen in an eclipse have always 
lieen taken as showing that the Sun has an enormously deep sur- 
rounding. And although on the surface of a body with a radius 
equal to that of the Sun the pressure should be theoretically enor- 
mous, this is contradicted by the immense velocities shown by obser- 
vations with the spectroscope. Prof. Fenyi does not deny the reality 
of the observations and the interpretation hitherto assigned to them 
— ^that is, he quite admits that matter does move on the Sun wir h 
immense velocity, and his purpose is to explain these inconsistencies. 
The key to the problem, be thinks, lies in the facts that the solar 
atmosphere is actually quite shallow, and, secondly, that the expan- 
sion of a mass of gas cannot take place instantaneounly. If a mass 
of hydrogen of great temperature be ejected from the Sun, it will 
reach the outer free space without having expaixled completely on 
acoouat of its great velocity of ejeetioO) bu^ will thea expand' 
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comparatively slowly ; in fact Prof. Fenyi shows that if a mass of 
hydrogen of the size of our Earth were thus ejected, not until after 
7 minutes would its radius have diminished to one half its original 
size, and this delay would account for many of the eruptive 
prominences observed. The expanding hydrogen as it cools con- 
denses, he says, into a mist and reflects the light from the Sun, 
and it is this which is called the corona and white prominences ; 
and it is pointed out, in confirmation of this, that Prof. Schaeberle, 
in his examination of the corona as seen in the eclipse of 1893, 
found that all the outer streamers were elliptic or parabolic curves 
having the Sun in the focus, such as would be traversed by bodies 
ejected from the surface of the Sun into a non-resisting medium. 
The theory is further extended to explain the existence of faculsB. 
After the masses of hydrogen projected from the solar surface 
have cooled, they will complete their trajectory and return to the 
Sun with the same velocity with which they started. They there- 
fore rush into the solar atmosphere with great velocity and become 
heated again, much as meteors in the terrestriid atmosphere. Being 
heated thus by friction, and also by radiant heat from the Sun, 
they shine more than the surrounding surface ; and as these masses 
of hydrogen, now comparatively small, collide with oppositely 
directed streams, they spread out and take the appearance charac* 
teristic of faculae. The iact that they occur chiefty in the sun-spot, 
zones is explained on the ground that the eruptions of which they 
are the consequence take place in these zones. In giving this 
very sketchy outline of the theory we feel we have scarcely done it 
justice. The author has laid down his points with much clearness 
and considerable numerical illustration. 



The name of Lord Macclesfield has been brought to our notice 
in several ways during the past month. First, the sixth holder of 
the title has recently died, amid much regret. An ancestor of his 
is mentioned by Mr. Lynn in his letter on p. 306 ; and again in 
' The Leisure Hour ' for July there is an especiary entertaining 
article by Mr. H. Eix on*** The Presidents of the Eoyal Society," 
which naturally mentions this same Earl of Macclesfield, who was 
President of that learned body from 1753. The following para- 
graph may be considered worth reproducing : — *' He was, moreover, 
himself a mathematician of high repute and a practical astronomer. 
At his observatory at Shirburn Castle he oFten passed the night in 
observations. His friend Bradley was his occasional assistant, but 
he afterwards trained two of his servants to aid him — Thomas 
Phelps, originally a stable boy, and John Bartlett, who had been 
a shepherd and had taught himself mathematics and astronomy. 
Ir. was Phelps who discovered the great comet of 1743. Maccles- 
field was mainly instrumental in procuring the change of style 
in 1/52. He communicated to the Koyal Society on May 10, 
X750, a preparatory paper entitled ' Bemarks upon the Solar and 
the Lunar Years,' mad|) most of the necessary calculationa^ ftod. 
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$poke to the question in the House of Lords. THe fact of his 
consequent unpopularity is well known, and the story is often told 
bow, when his son was standing for the county of Oxford in 1754, 
the mob assailed him with cries of * Q-ive us back those eleven days 
your father stole from us.' 



> » 



Mr. Rix's article is illustrated with a series of very excellent 
portraits of thirty-four Presidents, those of only two being missing, 
and of the two present Secretaries. Of these thirty-four we may 
count seven as astronomers — Wren, Newton, Lord Macclesfield, 
liord Morton, Lord Eosse, Lord Wrottesley, and Sir Q-eorge Airy, 

A PARTIAL Eclipse of the Moon is predicted for August 22 
(morning of August 23), which is of little interest to observers on 
this side of the Atlantic, as first contact with the shadow does 
not take place until Aug. 22* i*j^ 24", and the Moon has set at 
G-reenwich at 16* 58". The circumstances are more favourable 
in America. Magnitude of the eclipse is given as 0734. 

Dr. T. J. J. See, of Chicago, asks us to publish the following : — 
"Having joined the Lowell Observatory for the purpose of under- 
taking a survey of the Southern heavens for the discovery and 
measurement of new double stars and nebulas, I desire to state 
that for the next two months my address will be Lowell Obser- 
vatory, FlagstafF, Arizona ; aft^r Oct. i the address will be 
Lowell Observatory, City of Mexico; Mexico." 

The Astronomer Koyal, Mr. W. H. M. Christie, and M. van de 
Sande Bakhuyzen, Professor in the University of Leiden, have 
been elected Correspondents of the Section d'Astronomie of the 
Paris Academy of Sciences : the first to fill the place of the late 
Dr. Hind ; Prof. Bakhuyzen in place of Prof. Newcorab, who has 
been elected an Associate of the same Section. 

Major-General M. Rtkatchew has been appointed, by the 
Eussian Imperial Academy of Science, Director of the Central 
Physical Observatory of St. Petersburg, in place of Dr. Henry 
Wild, who has resigned. 



From an Oxford Note-Book. 

Montreal is a city which those who have been once there are 
glad to revisit, and those who see it for the first time are glad 
they have not missed. It is wealthy and prosperous, but has not 
yet had time to get crowded, and dirty, and though essentially 
modern, is still sufficiently home-like. There are electric lights 
and trolley-cars and iced drinks, but there are plenty of people 
also who blow that life does not consist wholly in these. This 
commendation of Montreal is not new; others hare previously 
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testified to the same effect, but in spite of this a great manj 
people continue not to go there. 

The British Association was invited to Montreal in 1884, and 
the remembrance of the visit is still fresh in the minds of both 
hosts and guests. Next vear Toronto is to welcome the same 
body ; and the 10 hours' journey between the cities is so relatirely 
stnall that there will be many points of similarity between tliese 
two trans- Atlantic meetings of the Association. Those who 
revisit Montreal next year have a great surprise in store for them, 
in the deveh)pment of M^^Gill College. This College was already 
a thriving institution in 1884, and the interest taken in it by the 
British Association was shown by the estahlishment of a B.A. 
Crold Medal and Exhibitions at the College. But since that date 
the munificence of Mr. W. C. MacDonald, of Montreal, and others, 
has transformed the whole place. Building's for the teaching of 
Engineering and of Physics, as well as a library, have been erected 
and equipped on a scale calculated to take away one's breath ; 
and another building for chemistry and a fine Observatory are 
projected. In the Physics building we found Professors Callendar 
and Cox working hard at the Rontgen rays ; they had just obtained 
evidence of a magnetic deflection of the rays, and were entering 
upon other important experiments in the intervals allowed them 
by numerous doctors who had urgent need of the rays for medical 
purposes. 



This is not the plac« to describe all we saw at the M*^Gill 
College, or even a part of it ; but I must record, however irrele- 
vantly, a brief visit to the medical department. Having a few 
minutes to spare. Professor M^'Leod asked Mr. Cooke if we 
might see some of his curiosities. He promptly took down from 
a glass case two pieces of vertebral column, mounted on wooden 
stands. '* Murderers' necks," he explained laconically ; " one 
broken, the other wasn't. I thought it might amuse the boys to 
have 'em here." Then indicating another glass case with a wave 
of the hand — " Suicides," he i^xplained ; '' bullet in the skull, you 
see." Then — *' This is a piece of the first subject we got under 
the Anatomy Act ; upstairs is the last one we stole." And so on. 
Having healthily morbid appetites we enjoyed this visit very much. 

The new Observatory has not as yet advanced beyond the 
purchase of a site for it ; but even in this the lavish nature of 
Mr. MacDonald's benefactions is made apparent. He has secured 
^^ acres on the top of a hill near Montreal — the whole summit of 
the hill, in fact, down to 50 feet from the top; and thither Pro- 
fessor M*^Leod conducted us one morning after a most delightful 
drive on '• the Mountain," of v hich the hill is an adjunct. The 
advantages of such a situation for an observatory are manifest. 
The hill is not nearly high enough to enable the Observatory to 
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rank as a **inountain obee^fvatory," with special clii](mti& advan- 
taires (which I take to be the present accepted meaiiing of the 
term), but there is a clear horizon nearly all round, and there 
should be no difficulty in gettiug good terrestrial marks for iustru- 
mental adjustment in any azimuth. An instrument of precision, 
such as the new altazimuth at Greenwich, would thus be able to 
determine local changes of azimuth, if such exist, with great com- 
pleteness ; and now that we are entering upon such discussions as 
i he discovery of latitude variation brings in its train, the import- 
ance of such an observatory canuot well be over-estimated. But 
nothing is as yet settled about the new building or its instruments, 
snd a<«tronomers who have seen what Mr. MacDonald has dune 
if or other scieuces will be very eager for news of the observatory. 

It is almost a pity that Montreal comes so early in the journey 
»cros6 Canada, for there is a desolateness about some of the civili- 
aration subsequently met with which is rather depressing. Possibly 
^we were unfortuimte in our methods. We chose the ** Lalie 
jRoute," and without stopping at Toronto, took steamer through 
ILnkes Huron and Superior. The steamer is certainly cooler than 
-the train, but we did not find it so interesting, as the coast is 
seldom in sight; and the choice of route involved spending a 
Ai hole hot day at Fort William, where there is nothing whatever 
-to see or do. To get on board the train again was a real relief, 
iind we almost wished we had come by it all through. The rapidly 
<;hanging scene, with the glimpses of Canadiau settler life along 
-fche route, make travelling far less tiring than might be supposed ; 
and then one's physical comforts are admirably looked after. 
When we reached the prairie, the real grass prairie, our spirits 
rose quite high. By the space of one day we saw no trees or 
shrubs, and never tired of the absence of them. I suppose to 
those who have read Fenimore Cooper on the European side of 
the Atlantic the prairie is even more fascinating than Westminster 
Abbey to a Canadian. And then having gone to sleep when we 
could no longer see the billowy waves of grass, and a magnificent 
aurora had disappeared, we woke next morning to a view of the 
Eockies, and by eight o'clock were swimming in & warm sul- 
phurous pool at BaufE — where, indeed, we stdi are. 

Banff pleases us very much. Besides the bathing in curious 
caverns, there is a little mild mountaineering to be done ; and one 
day we spnnt in helping to open the hotel at Louise, where the 
ice cover had not yet disappeared from the lake. Some paragraphs 
from a guide-book or one of the illustrated time-tables would 
come in well here, but I fear they would be struck out by a 
superior hand. To show what would thus be lost, I give a 
specimen extract from one of the time-tables. It is not about 
Canada, but about Alaskan glaciers; that, however, does not 
much matter. 
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" Soon after leaving Wranzel, the first Alaskan glacier is seen 
in the distance, looking like a frozen river emerging from the 
home of the clouds. The sea is glassj, and a procession of small 
bergs, broken away from the glacier, float silently toward the 
south. It is Nature's dead march to the Sun, to melt in its 
burning kisses and to be transplanted into happy tears. Wild 
ducks fly past, and from his evrie a bald-headed eagle surveys the 
scene — deeply, darkly, beautifully blue — apparently conscious that 
he is the symbol of the Eepublic." 



This morning (June i8)a telegram has been received at the 
hotel, giving news of the terrible earthquake in Yesso; and we 
have naturally talked and thought much about it. There is no 
date given, but we suppose that the Astronomer Royal must have 
heard the news just as he was leaving England, and M. Deslandres 
just as he reached Yokohama. We feel somewhat anxious as to 
whether Professor D. P. Todd had already reached Yesso, as we 
believe he started somewhat early. As regards the bearing of the 
outbreak on our own work, the natural reflection seems to be 
that if such earthquakes represent really the relieving of slowly- 
accumulated stresses, the chances are much in favour of a period 
of quiescence following a violent disturbance. In the same tele- 
gram comes the ghastly story of the wreck of the ' Drummond 
Castle ' ; and this is practically the only news we have had from 
England since leaving it. Truly " no news '* seems to be the best. 

These few notes of the journey will, I fear, seem rather out of 
date by the time they are printed in the August number of this 
magazine, with the Eclipse only eight days away. But as we 
leave Vancouver next Monday, arriving at Yokohama July 6, 
there will not be an opportunity of sending anything further. 
Even in the September number, when the Eclipse will be three 
weeks past and gone, I shall only be able to say something of our 
preparations ; and in the same number there may be a telegram 
announcing that they have come to nothing ! This contingency 
is grievous to contemplate ; but having accepted servitude to such 
an Editor, I suppose I must use a certain amount of good paper 
and ink as he commands, and spend good money on the postage 
of the results. This reminds me that as I was groaning at the 
vastness of the sum which it cost to " mail '' the last batch of 
notes. Col. Eivers (who is, I am glad to say, going to Japan also) 
genially insisted that " he was sure the matter was well worth it.** 
He little knew how much he had contributed to the worth. 
Further, I am reminded that this question of postage of letters is 
one which had better have been allowed to lie than even a sleeping 
dog. The other day I had presented to me an envelope bearing 
an English penny stamp, an Oxford postmark, and an address to 
a gentleman in *' Canada, U.S.A." ! I am glad to say, however, 
that the handwriting was unknown to me. 
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Remarks on the Progress of Celestial Mechanics since 

the middle of the Century* 

The application of mathematics to the solution of the problems 
presented by the motion of the heavenly bodies has had a larger 
degree of suc('ess than the same application in the case of the 
other departments of physics. This is probably due to two causes. 
The principal objects to be treated in the former case are visible 
every clear night, consequently the questions connected with them 
received earlier attention ; while, in the latter case, the phenomena 
to be discussed must ofttimes be produced by artificial means in 
the laboratory ; and the discovery of certain classes of them, as, 
for instance, the property of magnetism, may justly be attributed 
to accident. A secoud cause is undoubtedly to be found in the 
fact that the appilication of quantitative reasoning to what is 
usually denominated as physics generally leads, to a more difficult 
department of mathematics than in the case of the motion of the 
heavenly bodies. In the latter we have but one independent 
variable, the time ; while in the former generally several are 
present, which makes the difference of having to intf^grate ordinary 
differential equations or tliose which are partial. Thus it happens 
that, while the science of astro-mechanics is started by Newton, 
that of thermal conductivity receives its first treatment, at the 
hands of Fourier, more than a century later. In addition to 
these two causes, ever since the discovery of the telescope the 
application of optical means to the discovery of whatever might 
be found in the heavens has alwavs had a fascination for mankind. 
And, as the ability to co-ordinate and correlate the facts observed 
much enhances the enjoyment of scientific occupation, it has 
resulted that many who began as observers ended as mathematical 
astronomers. Thus our science has had relatively a large number 
of cultivators. 

* Presidential Address deliTered by Dr. G. W. Fill before the Americaa 
.Mathematical Society, December 27, 1895. 

VOL. XIX, 2 fl 
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A thorouofhij satisfactory history of our subject is yet to be 
written. We have only either s]ijj:ht sketches of the whole, or 
elaborate treatments of special di\isions of the science, and none 
of them coming down to re/ent times. 

In the present discourse it is propossd to touch very lightly the 
more important steps made since the middle of the century, the 
time at our disposal not admitting fuller treatment. 

And first we will take up Delaunay s method, proposed for 
employment in the lu'iar theory, bufc quite readily extended to all 
classes of problems in dynamics. The first sketch of this method, 
given of course by the author himself, appeared in the ' Compter 
Kendus ' of the Paris Academy of Sjieiice^, in 1846. It. professes 
to be merely an extract from a memoir offered for publication in 
the collections of the AcaJemy, which must, however, have been 
afterwards withdrawn to make pla?e for the two volumes of the 
* Th^orie du Mouvemeht de la Lune.* When this extract is com- 
pared \xith the earlier chapters of the latter work, it is perceived 
that Delaunay has, to some extent, modified and improved his 
method in the interim between 1846 and i860. In this long 
period nothing appeared from the author on this subject. He 
must have baen profoundly engaged in applying his method to the 
motion of the Moon. Tisserand's exposition of this method is 
t^omewhat more brief than the, author's own. But when the 
necessary raodificatio:»s are introduced into Del.iunay's procedures, 
to make them applicable to the more general case of the motion of 
a system of bodies, the establishment of the formulas can be 
rendered still more brief. 

There is one point in reference to pelaunay's method which, as 
far as I am aware, has escaped notice. This method consists in a 
series of operations or transformations, in each of which the posi- 
tion of the Moon in space is defined by six variables, the number 
three b^iiig doubled in order that the velocities, as well as the 
co-ordinates, may be expressed wi'hout differentials. The aim of 
the transformations is to make one half of these, which Poincarc 
has called the linear variables, continually approach constancy, 
while the other half, named the angular variables, continually 
approach a linear function of the time. But at any stage of the 
process the position of the Moon, as well as its \elocity, is 
definitely fixed by the six variables produced by the last trans- 
formation, provided that the proper degree of variability is attri- 
buted t3 them, just as, bafore any transformation was made, the 
six elements of elliptic motion, usually denominated osculating, 
defined them ; the point of difference to be noticed being that the 
more the transformations are multiplied, the more complex becomes 
the character of the expression of the former quantities in terms 
of the latter. But, however great may be the number of trans- 
formations, the series evolved have always one cousistent trait, 
viz. that the angultir variables are involved in theiti only through 
cosines or isines of linear functions of these variables, the linear 
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Idnctions being' formed with integral coefficients. NdW, «tin all 
this work we are obliged to employ indaite series, the queBtion ot* 
their convergence is an extremely important one. The inquiry in 
this respect may be divided into two parts, mainly independent 
of each other. These are, convergence as respects the angular 
variables, and convergence as respects the linear variables. The 
first part is much the more simple. BegiU*ding each of the coeffi^ 
eients of the series we employ as a whole, thaf- is, representing it 
by a definite integral, it is quite easily perceived mat the said 
series are both legitimate and convergent when, giving the angular 
variaWes the utmost range of valuej?, still no two of the bodies can 
ojcupy the same point of space. In the contrary ease the series' 
ape evidently divergent. This condition affords certain limiting 
conditions for the values of the linear variables. Could we trace 
these limiting conditions through all the transformations, and 
obtain by comparison the formulas to which these tend when the 
number of transformations is made infinite, Me should be in 
possession of the conditions of stability of motion of the system 
df bodies. The second parfc of the inquiry relates to the expression 
of the mentioned coeflicients by infinite series proceeding according 
to powers and products of certain ])arametHrs which are functions 
of the linear variables. It is well known that, in the case of 
elliptic elements, Laplace and Cauchy almost simultaneously showed 
that the series are convergent when the eccentricity doss not 
exceed a fraction which is about two-thirds. The determination 
of the conditions of convergence, after certain transformations 
have been made in the signification of the elements, is undoubtedly 
a more complex problem ; nevertheless, it seems to be within the 
competency of analysis as it exists at present. 

The discovery of the criterion for the convergence of series 
proceeding according to powers and products of parameters is due 
to Cauchy, and is a most remarkable contribution to the science of 
mathematics. Supposing that the parameters begin from zero 
values, this criterion amounts to saying that the moment the 
function, which the series is to represent, ceases to be holomorphic, 
or becomes infinite, that moment the series ceases to be convergent. 
Consequently, if a space, having as many dimensions as there are 
parameters in the ease, be conceived, and a surface be constructed 
in it formed by the consensus of all the points where the considered 
function ceases to be holomorphic, then, provided the values of 
the parameters define a point within this surfau^, that is, on the 
same side where lies the origin, the series will be convergent. 
€^enerally this surface will be closed, and, within it, the function 
will riot take infinity as its value. 

One more remark may be made before we leave Belaunay's 
method. In every operation or transformation half the integrals 
are obtained without the interverition of the time, and from these 
solely are obtained the ranges of values for all the linear variables; 
As no integrating divisors appear in their expressions, it follows 

2e2 
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that the question oE stability is not affected in any way by the 
vanishing of these. Moreover, the presence of a libration in the 
angle of operation does not necessitate any change in the proce- 
dure. The integrating divisors which appear in the expressions 
for the angular variables, obtained through quadratures, may cause 
difficulty, but this can generally be removed by a modification of 
the parameters employed in the development of the coefficients in 
series. Beyond this it does not seem necessary to attend par- 
ticularly to the terms which Professor Gylden has designated aa 
critical. 

To give a succinct idea of the scope of this method, it may be 
said that it is applicable whenever, in the system, the planets 
maintain their order of succession from the Sun. In systems 
where that undergoes change, a^ is the case with the group of 
minor planets, supposing their actiou on each other is sensible, it 
is not applicable. 

Delaunay's method has not yet received all the developments 
and applications it is susceptible of. 

The treatise of Hansen on the shortest and most ready method 
of deriving the perturbations of the small planets was published 
in the interval 1857-1861, But as the principles on which it 19 
founded had been elaborated and communicated t.othe public some 
years earlier, it is, perhaps, more properly to be assigned to the 
first half of the century. In consequence, I pass it over with this 
slight mention. 

Perhaps the most conspicuous labours in our subject, during the 
period of time we consider, are those of Professor Q-ylden and 
M. Poincar^. We will limit our attention, for the remainder of 
this discourse, to the consideration of these investigations. 

Qt. W. Hill, 

[To be continued.] 



The Spots in Jupiter's N, Hemisphere, 

In a note in the 'Observatory' for Aug., p. 316, referring to 
Dr. Bambaut's paper on the " garnet " spot on Jupiter, it is 
mentioned that ** two well-defined dark spots hitherto unobserved " 
were noticed on the disc of Jupiter last autumn, and that 
'' M. Antoniadi first saw these spots." I believe, however, that 
the preceding spot of the two, somewhat in the shape of a 
violin, was observed during the opposition of 1894-5, and that 
both the '^ violin ** and *' garnet " spots were first seea at Bristol 
in the early autumn of 1895. 

On 1894 Nov. K I observed a small though oonspicaoas dark 
spot on N. e Jge of great N. equatorial belt of Jupiter, and followed 
this object until 1895 May 9, as follows : — 
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Transit* Long. 

1894 Nov. 5 lo** 57 239°- r 

15 9 10 238 '2 

17 10 47 237 '6 

29 10 39 237 '6 

Dec. 4 9 42 235 •! 

18 II 14 236-5 

19 7 6 237 'o 

31 6 56 235 7 

1895 Jan. 26 8 18 234*0 

28 9 56 233-8 

March 22 8 41 227 -9 

24 10 19 227 -3 

April 10 9 28 227*7 

15. ..... .. 8 38 227 -8 

May 2 7 49 228 '9 

9 8 34 226-3 

Mr. Gledhill also saw this spot, and gives its time of transit on 
'M.i dates, between 1894 Nov. 5 and 1895 April 15, in * Monthly 
Notices,' 1896 June, page 486. He obiained observations on 
^ nights when the spot was also seen at Bristol, and the differences 
:^n the transit times only average o"*7, which is very satisfactory. 
H found the rotation period 9° 55" 3 7** 8 (from 447 rotations)*. 
The bpot was very dark before 1895 April, but on the 10th of 
^hat month I noted it as ^' rather faint and much less conspicu- 
ous than before." On May 2 and 9 1 also noticed it as faint, and 
it was different in form, being larger than formerly, and elongated 
in "the same direction as the belts. 

Now on the morning of September 27, after some hours spent 
in comet-seeking, I put a power of 312 on my lo-inch reflector 
and turned it on Jupiter, M'hen I at once saw two very dark and 
distinct spots in the bright zone outlying the great N. equatorial 
belt of Jupiter. I roughly estimated their times of transit as 
follows, on this and two subsequent occasions :^ — 

Transit: Long. TranBit!. Long. 

1895 Sept. 26 ... i i4»» 50T 222*^-6 • . 16'* 45^ 292*'-7 

1896 Feb. 4 . . . . 7 25 208 -o II 36 ,,,267-2 
Feb. 9 ...* 6 21 201 •! ... ^. . , iijfu- 

21 7 59 264 '3 

. I derived rotation periods of 9^ 55" 33**8 and 9** 55" 32*-6;.fQr 
these- objects. Mr. Gledhill obtains periods of 9** 55"* 32' ('*grey 
epot") and 9** 55" 33' (*' dark spot ") for the same marki^igs 
(* Monthly Notices,' 1896 Juue, pp. 484 -5). The first of these is 
identical with the ^* violin " spot, and the second is identical with 

' ♦ This object IB identical with Prof. Hbtigh*B black spot **d,*' for which he 
ftjvefo rol^Ltion period of 9^ 55"^ 38**1 for the period from 1894 Oct 30 to 1895 
liprD^ 9 (see"* JlsUronoiniscDe Nachiriciite,!!,* 3354, p. 280V . . .v^. ^ 
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the " garnet ' epot of Antoniadi and Kambaut. . The latter derived 
the period of the garnet spot as 9^* 55™ 33**36. 

Now it is highly probable that the dark spot of 1894 and 1895 
(to May) is identical with the " violin" spot of the past opposition, 
for the former on 1895 May 9 had a longitude of 226*^*3, 
decreasing at the rate of about 2°*2 per month ♦. If this decrease 
had continued until Sept. 26 following, the longitude of the spot 
would have been 216^-4, and close to the place of the "violin '* 
spot, which was 222"*6 on same date. If, however, we assume a 
slower decrease, as we are justified in doing from the rate of 
motion shown by the spot from 1895 March 22 to May 9, when its 
longitude varied from 227^*9 to 226°'3 as per the first table given 
above, then the position of tlie two objects will be practically 
identical when errors of observation are allowed for. Thia 
question of identity cannot, however, be absolutely settled, for 
Jupiter was too near to the Sun for the markings to be observed 
in 1895 J^f^Cj J^iJy, and August. 

As to the question of priority in detecting the two conspicuous 
spots of 1895-6, the matter is not an important one, but it is as 
well to point out that they were seen here on the night following 
1895 Sept. 26, whereas M. Antoniadi at Juvisy does not appear to 
have noticed them until October 15. 

It is to be hoped that these markings will be carefully looked 
for when Jupiter reappears in the morning sky during the last 
half of September. Observations of the equatorial white spots 
are also specially required, to determine whether the retarded 
motion they exhibited from 1880 to 1887 has been maintained in 
recent vears. W. F. Denning. 

Bristol^ 1S96, August 21. 



Selenoffraphical Notes. 

Mabius. — There are few objects of its class that will more 
fully reward careful observation under different phases of illumi- 
nation than this ring-plain, which is sdightly larger than the 
formation (Manilius) illustrated last month, and more regular in 
outline, differing little from a circular f^hape^ Its rawpart also 
rises to. little n^ore than half the height (4500 feet) above the 
interior, and is far less brilliant. The annexed drawing was made* 
utider fairly good definition, between 8* 35*" and 9* 'joP* on 
March 25 this year, with a power of 340 on my 8| rejHfectii^,. 
when only the western half of the circumvaUation was in^ siinlighrt 
and the craters, ridges, Ac. in the neighbourhood under = tery 
oblkjue light. With these conditions prevailing, -die '^isit^ 
portiq^ of th«> rin^ presents a v«ry i;kQteworthy a^ct« Tbe;H)uter 



^ Tlie pfoBaMB i*9«tity of these objects is also iaferred by Mr.Ot^byi 
(' Monthly Notices/ 1896 Juie, {►. 48^): * ' • >. .,v' ...; . i . , . 
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Selenogr^Mcat Naiet, 



western slopes or glatla, together nilh a greater part of the refcion 
bordering thu tenniimtur, has a very proiio'inL-eJ brownish hu', 
which could oa\y be fitly represent ?U inn dniwing by using a deeij 
^ode of sepia. Thb tone ii so evident that I thinli it would hardly 
escape the notice of the mos' casual observer using a moderately^ 
high power, as it differs so greatly from the various hues of grey 
aud slaty blue which the lunar surface usually assumes under a 
low Sun. (A. BLinilar appearance mav be remarked in connection 
with the ring-plain Gtiminus in the ist Quadrant.) Bui the most 
couspicuous featitre, which can hardly be overlooked at this phase, 




ia the fine crater-row whieh extends along the outer slope, tenni- 
nating oa the south near a <>oaspicuous isolated crater. As 
neither Madler i:or Neison show a trace of these features, bo 
•bviou* at this phase of sunlight, it must be supposed That they 
only observed the formatiDn under a higher light, ijchmidt draws 
ihe crater-row as a valley of varying uidth, and notes the isolated 
mter aitd a sm^lt-r one ea»t of it, near the Biimniii oi the wall, 
Jh latter was nqt seen os March 115, but has been renartud on, 
at her occaaioos, 
. .Though i^hmidt reprewntf tl^ cratef'tow as a Tallsj ruoniiig 
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round the western slope of the wall, it evidentlj consists of a 
ifumber of distinct depressions (five were counted) with brilliant 
rims, as shown in the drawing. As sunrise advances they sooa 
lose their individuality, and assume the aspect of a somewhat 
coarse groove. 

The drawing extends as far north as Marins B (Neison's 
Map xi.), standing on a prominent rid^e, and in a southerly 
direction, beyond a small crater south-east of Marius d. About 
midway between these objects lies an intensely white circular 
spot, X, with ill-defined borders. It is just faintly indicated on 
Schmidt's chart, and Neison shows a craterlet, with a' short ridge 
east of it,- near the site. It is probably a minute depression, 
encircled by glittering material, the orifice of which can only be 
seen under a more vertical Sun. 

The arrangement and character of the ridges in the vicinity of 
Marius are as remarkable as any on the Moon's visible surface. 
This ring- plain apparently forms the centre at which they congre- 
gate most closely, and from which they diverge in undulating 
lines, extending to a great distance both north and south of it. 

A full account of Marius, including a record of all the features 

recently discovered on the floor and in the neighbourhood 

Mr. W. H. Maw, F.E.A.S., Mr. Davis, and myself, will be found 

in the " Selenographical Notes " for February, 1888. The letters 

oh the drawing correspond with those in Neison's ' Moon.' 

Beaumont House, Shakespeare Boad, T. QwXN ElGEE. 

Bedford, 1896, August 19. 



CORRESPONDENCE. 

To the Editors of ♦ The Observatory,* 

EcUpses arid Chronology : a Reply to Mr. Lynn. 

GbKtlbmbn, — 

In the May number of the 'Observatory' Mr. Lynn has 
called my attention to the eclipse of the JSun which occurred 
A.D. 71 March 20, as possibly being the one referred to by 
Plutarch. I stated in the February number that I had examined 
all the ech'pses which had occurred during the century following 
A.D. 50, and found only one, namely that of a.d. 118 September 3, 
which seemed to correspond to Plutarch's description. I have-, 
however, since made a more detailed investigation of the path of 
the total echpse of a.d. 71 March 20, with the following results, 
namely : — 

The eclipse was central and total at noon in longitude 22° 44^ 
east and latitude 48° 16' north; and if a line be drawn through 
that point and the city of Naples, it will show the path of the 
total eclipse. Its magnitude at Chaeronea, the residence of 
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Plutarch, would not exceed nine and one-half digits, whereas the 

magnitude of the eclipse of a.d. ii8 Sept. 3 at the same place 

exceeded ten and one-half digits. An easy computation shows 

that more than two ard one-half times as much of the Sun's 

surface was uncovered in the former eclipse than in the latter ; 

and it is very doubtful if stars could be seen with so much of the 

Sun uncovered. Besides, the same reasons which forbid us to 

believe that Plutarch was engaged in writing moral disquisitions 

at the age of ten or twelve years apply with scarcely diminished 

force at the age of twenty ; and Mr. Lynn's statement that 

Plutarch's literary days must have been over before the eclipse of 

-A.D. tt8 I do not regard as having any force, as his age would 

then be less than three score years and ten — an age, of all others, 

:^no8t suitable for that kind of employment. I can therefore see 

xio reason for changing my views in regard to the date of the 

eclipse which was mentioned by Plutarch. 

Yours faithfully, 
Cleveland, Ohio, 1896, Aug. 8. JoHN N. StOCKWBLL. 

[The above is part of a letter from Prof. Stockwell continuing 

Ins discussion with Mr. Lynn on some points of liistory connected 

^ ith ancient eclipses. With a view to economizing space and to 

closing this discussion, we have shown Prof. Stockwells letter to 

IMr. Lynn, and have ventured to briefly summarize the arguments, 

ifor and against, we hope without injustice to either party. With 

Teference to the above Mr. Lynn writes : — "It is satisfactory to 

have the circumstances of this eclipse worked out. Though 

neither the eclipse of a.d. 71 nor that of a.d. 118 were total in 

Greece, the latter is shown to have been the largest there. It 

seems pi'obable that Plutarch did reach seventy years of age or 

nearly so, and was able to take part in philosophical discussions 

then. Perhaps some doubt may yet remain, as the interlocutor 

Lucius, who .speaks of the stars appearing during the eclipse of 

the previous year, may have been at the time in Italy or elsewhere 

on the line of totality. But we may safely reject Mr. King's note 

in his translation of Plutarch's treatise, that the eclipse was the 

one of April 30, A.i). 59, when the writer was a mere child." 

. In the latter part of his letter, which we have not given, Prof. 

Stockwell recurs to the point under discussion as to whether the 

eclipse of a.d. 393 Sept. 6 took place during the battle between 

Eugenius and Theodosius the Great. He repeats that this is 

st-ated not only by the historian Zosimus but also by Ammianus 

Marcellinus and by Prosperus Aquitanus ; Mr. Lynn has denied 

this (* Observatory,' June), because, he says, Ammianus Mar- 

cellinus probably died in a.d. 380, and assumes that Prof. StockweH 

refers to Marcellmus Comes, a later and inferior writer. Prof. 

Stockwell now quotes Anthon's classical ^iictionary to show that 

Amtnianus Marcellinus and Marcellinus Comes were the same 

person* ftnd that the date of his death is unknown. Mr. Lynn 



332 Correspotuknee. [No. 244, 

•eys : — *' The history of Ammianus terminates with the death of 
Valens in a.d. 378 ; but as there occurs a passage in the body of 
the work in which, speaking o^ Neothenus, be is called notavium 
postea consuUm, and his consulship did not occur until a.d« 390, 
it is commonly thought that Ammianus survived until the latter 
year. But the last two woixls look very like a marginal note 
which has crept into the text ; the historian refers to no other 
event later than a.d. 380, so that he probably died either in that 
year or the following. ' Anthon says in his dictionary that there 
is reason for thinking that Auimianus Marcellinus was invested 
in the latter part of his life with the dignity of Cotiies rei pHvatcF^ 
but he was certainly not the writer called Marcellinus Comes who 
wrote the Chronicon in which the eclipse is mentioned, for that 
extends in its original form (it was added to by others) from 
AD. 379 to A.D. 518,. and Prof. Stock well would scarcely extend 
the longevity of Ammianus to the latter date," 

On Mr. Lynn's remark that September 6 was a " more likely 
season " for a battle than November, Prof. Stockwell says that .he 
thinks the most likely time for a battle to occur at a given place 
would be when the opposing armies were abl« to meet at the placf*, 
and points out that the army of Theodosius was at Adrianople on 
June 15 ; and he considers that this army could not have reachf^^d 
Aquileia, near which the battle was fought (a journey of 800 
English miles on a great circle), by 8ept. 6, basing this conclusion 
on the circumstances of Napoleon's march from Dresden to 
Moscow (1000 miles in 1 10 days over smooth ground), and from 
analogy concludes that the battle could not have happened until 
October at earliest. To this Mr. Lynn replies that Napoleon had 
a larger force, and stopped on his journey for political rensons, 
besides being opposed during the latter part of it, which Theodor 
sius was not. We fear that this discussion is now going consider- 
ably outside the region of astronomy, and while thanking both 
these gentlemen for their intei*esting ccmmunications, feel that the 
time has come to bring this to a close. — Eds.] 

Early Observations of the Solar Corona* 

Gentlemen, — 

Our thoughts at the present time are perforce so muck 
directed to solar eclipses, and particularly to the corona, that some 
ifurther discussion of its iirs:t perception as a distinct phenomenon 
may not be out of plac^. The earliest record of this is undoubtedly 
that of Plutarch, which has been already referred to in th^ 
*' Observatory,' and I have nothing to add to what I have already 
said on the subject. He does not mention any particular eclipse^ 
but speaks of an effulgence seen round the eircumferenca of the 
Sun on those occasions^, having probably specially in. riew that 
of A.D. 71. But it is commonly m\d that ClaviuSi oi: calendar- 
^formatipn ot^britj, was the ^rst to dii^tfyibe an appearan je^ due 
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m fact to the corona^ m reference to an ecUpse, the date pE wfaioh 
is Bpecificaliy mentioned, vis;, that of April 9^ 1567. His account 
18 to be found in the fourth chapter of his * Commentarium ii^ 
Sphaeram loaunis de 8acro Bosco/ where he tells us that he had 
observed two eclipses of the Sun^ the first in 1560 and the second 
in 1567. The former (which took place on the 21st of August) 
Avas seen by him at Coimbra, in Portugal, and the darkness, 
according to him, was greater than that of night, the stars 
appearing in all directions and the Inrds falling to the earth. 
The other eclipse, the one to which we are now specially alluding, 
occurred on the 9th of April, 1567, and was observed by Clavius 
at Eome about midday. ^^ In qua," he says, " rursus Luna, et.8i 
inter visum ac Solem inter jiciebatur,non tot urn tamen Solem 
•obscurabat, ut in priori, sed (quod nunquam fortassis alias evenit^ 
jrelinquebatur in Sole circulus quidam exilis undique totam Lunam 
ambiens." 

Now anyone reading the above would at once conclude that the 
former was an account of a total eclipse of comparatively long 
duration and the latter of an annular eclipse. Oiavius, in fact, 
■goes on to remark that the difference arises from the different 
distances of the Moon on the two occasions. Kepler, however, 
believing that the eclipse on that occasion must have been total, 
suggested that this " circulus exilis " of surrounding light was 
either a part of the thicker ether heated by contact with the Sun, 
or simply an effect of his rays refract*:*d in an atmosphere sur- 
rounding the Moon. Albert Curtz, however, who, under the 
assumed name of Lucius Barrettus, edited the ' Historia Coelestif*,' 
formed from the observations of Tycho Brahe, gives his opinion 
(in the Liber Prolegomenus to that work) that the eclipse, as 
observed by Clavius, was really annular ; and so it appears really 
to have been — very nearly, but not quite, total. Kepler thought 
it had been total because the Moon was about midway between 
apogee and perigee and the Sun drawnng towards apogee. The 
circumstances were in fact nearly the same as those in the eclipse 
of April 5, 1894 which was annular. Tycho (then a young man) 
observed the eclipse of 1567 at Eostock, where it was a large 
partial one ; also Moestlin at Tiibingen. 

The eclipse, however, of the 25th ot February (Mar. 7, N.S.), 
15984 ^^as tc^al for a very shcrt time ; luid in this Jeseenius, who 
observed it at Torgau, noticed at the greatest obscuration a bright 
Jiite shining round the Sun, nhieh must have proceeded from the 
corona. The eclipse was large and pat titl in £nghind. 

An eclipse also occurred on the 12th of October (N.S.), 1605, 
^rtiich was total for a brief interval at Naples. It is supposed to be 
the eclipse {preceded as it was a fortnight before by a iarg^ partial 
«telipse of ^he Moon) which is alluded to in the Inbt scene of 
:*. Othello.' Kepler <* De StelJ& Nov4 in pede Serpentarii,' p. 116) 
ideacribes the a^earaoce at Naples :-«-*'^ ai'curat^ tectum: fuissid 
totiuD SoliBOD^quocLquidom xxqr iim duraxeiit j. iujnedio« u(>i Liiaa, 
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fuisse speoiem quasi nigrae nubis, circumcirca rubentem et flam- 
meum splendorem, sequalis undique latitudinis, qui bonaui cobU 
partem occupaverit." 

We must now pass on to the eclipse of March 29 (April 8, N.S.), 
1652, which is described by Wing in his ' Astronomia Britannica,' 
as observed by Dr.Wybord at Carrickfergus in the north of Ireland* 
Here we first have the expression '* corona" applied to the appear- 
ance surrounding the Sun ; literally because he writes in Latin. 
The exact words may now be of interest; a translation is given in 
G^rant's * History of Physical Astronomy,' p. 378. Wybord says : — 
*' Luna momento quasi et ex improvis5,'totam se intra Disci Solis 
orbitam seu ambitum (quatenus conspectui nostro appareret) tam 
agiliter injiciebat, ut drcumagere avi eircumvolvere videretur, sicut 
Catillus sen Lapis Molnris superior (Cursor dictus) Sole tunc circum- 
circa ejus limbum sen marginem splendidulo velcorusco apparent^, 
ut esset quasi Spectaculum Motationis dictum, aspectu sane valde 
jucundum ac notatu dignum, et quidem aequaiiter undique post 
unum temporis minutum (tamquam conjectare poteram) circiter 
dimidium digiti aut ^ saltern (quantum etiam conjicere licebat) 
ins tar circuli lucid uli, vel Coronae subrutilaB, et tunc pro certo cen- 
traliter conjuncta erant Luminaria quoad apparentiam." 

No other eclipses of special interest occurred until those of 1706 
and 1 7 15, with which began the scientific study of the solar sur- 
roundings. Tours faithfully, 

Blackheath, 1896, Aug. 12. W. T. Ltiw. 

• I 

P.S. — I should like to avail myself of this opportunity of cor- 
recting an error in my letter last month on the Comet of 1647 
(P« 304)* At line 16 the parenthesis should end with the word 
** afterwards," and the words from ** under" to **ManiUu8" (inad- 
vertently repeated from three lines above) be omitted. Also in.th^ 
letter in the July number on the Zodiacal Light, p. 275, line 7 
from bottom, the words " of the black spot near Cygnus or" should 
be omitted, as they belong to the next liiie, where they st-and again. 
— W.T.L. 

Ceremonial in India at the time of Eclipses*. 

Gentlemen,— 

The necessity for holidays amongst Hindus in* connection 

with eclipses, whether solar or lunar, depends not so much on the 

'Ceremonies which have to be performed as on the strict fast that 

has to be kept by all orthodox Hindus before and during the 

.eclipse. 

The rule, I am told, is that the fast both from food and drink 

begins three full jaumams for a lunar and four for a solar eclipse 

before the eclipse begins and continues till the eclipse ends. A 

jaumam.is, roughly, 3 hours, so that the minimum fast is 9 hours 

iplus the duration of the eclipse, and, naturally, everyone wantft to 

,iiave a good meal iminediately before the tiiiie ol fasting begiiM. 
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In cases in which the Moan sets eclipsed, the fast continues till the 

Moon rises again. The Government rule is that a holiday is given 

only when the eclipse takes place between 6 a.m. and 6 p.m., but 

this by no means meets the necessities o£ the case. In the case 

referred to in " From an Oxford Note-Book," the rising of the 

High Court in the forenoon on account of an eclipse that was not 

to take place till lo p.m. was justified by th« consideration that no 

orthodox Hindu could touch food or even water after i p.m. till 

the eclipse was over. Yours faithfully, 

The Observatory, Madras, C. MiOHIE Smith. 

1896, July 29. 



OBSERVATORIES. 

Royal Obsbbvatort, Cape op Good Hope. — The principal 
feature of the work of this observatory during the year 1895 was, 
it is stated in the Report just to hand, the progress which was 
made in clearing off arrears of reduction and publication. It will 
be seen from the list given below, which is abridged from that in 
the Report (no doubt we shall have opportunity to give the full 
titles of the works later), what a sweeping clearance has been 
made in preparation for the astro-physical work which will be 
begun shortly, thanks to Mr. M^Clean's generosity. The publi- 
cations referred to are as follows :— 

The Cape Catalogue for 1885 was distributed. 

The Annual Results of Meridian Observations for 1885, 1886, 
1887 were distributed, those for 1888, 1889, 1890 were passed 
through press, and those for 1892, 1893, 1894 are in the 
hands of the printer. 

The printing of the work on the Determination of Solar Parallax 
from Minor Planet observations is nearly completed. 

The first volume of the Cape Photographic Southern Durch- 
must^rung, containing the stars from Declination —19° to 
—37% has been passed through press. The MS. of the second 
volume, containing the stars from Declination —38° to —52°, 
is ready for press. 

The account of the Q-eodetic Survey of South Africa has, -with the 
exception of the Index and Index-maps, been passed through 
press. The report of this work is ready for presentation to 
the Colonial Parliament. 

All this work of printing and publication has necessarily not 
been done without some sacrifice of work in other directions, and 
the policy of limiting the observations, which was begun in 1892, 
had to be continued in 1895. The chief observing work has 
been with the Transit-Circle, with which observations for a new 
cireumpolar catalogue have been made* The; number of these 
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during the jevr — Transits 2^72, Deelkiatiotis 2240^wn8 cempani* 
tively small, owing to the fact that eircuinpolar stars take long&r 
to observe, as they move slowly. We are sorry that Dr. Gill C«s 
been obliged to cut off his programme the meridian observation of 
the Sun, which, while not requiring a great e&rt, leads to resalts 
of considerable interest. 

The Equatorial work during 1895 ^'^^ conf ned to a few obser- 
rations of occultations of stars by the Moon, and to searching for 
Comets Brooks and Perrine. The latter was seen once. 

As to the Astrographie work, 91 plates were taken for the 
Catalogue; of these, 55 were passed as successful. This brings 
the number of '* Catalogue " plates taken to 1497, which leaves 
only 15 to complete the whole number. 367 plates were takeiir 
for the Chart, of which 240 were considered as successful, which 
brings the whole number taken to 503. 

Thirly-four '* Catalogue" plates, containing 2557 stars, have been 
completely measured each by two observers, and an investigation 
of the sinuosity of the lines of a reseau has been made by Dr. Gill 
and Prof. Jacoby, which will shortly be published. 

Dr. Gill again refers to the insufficiency of the staff ; and aft-er 
reading the above resumi of the work for the year, it must be 
obvious to ever}^one that its members, which are only four assist ants 
and under a dozen (on the average) supernumeraries, well deserve 
the expression of thanks that the Director accords them. The 
acquisition of the new M^'Cleau Telescope and the proposed Astro- 
physical department certainly necessitate more help. 

In the paragraphs relating to Time-signals, we are surprised to 
find no reference to the adoption of ** Cape Uniform Time " whirh 
was mentioned in the Report of the Natal Observatory. 

Madeas. — ^The Eeport prepared by the Director of this Obser- 
vatory for presentation to the Indian Observatories Committee, 
covering the twelve months ending 1896 March 31, is a little 
lacking in interest. Prof. Michin Smith has been engaged to a 
great extent in the establishment of the Observatory at Kodai- 
kanal fit may be remembered that he was in England last year on 
this business), and we are sorry to see from the Eeport that this 
institution is not proceeding so rapidly as Prof. Miihie Smith 
would wish. The chief astronomical ^^ ork mentioned is the deter- 
mination of the divisions errors of the meridian circle, which is 
being made with the new steel micrometer-screws made for this 
instrument by Messrs. Troughton and Simms last autumn. As a 
specimen of this work there is given the corrections to the four 
quadrants, determined by each of the three observers, which are 
in good agreement, the greatest difference from the mean being 
about o"*2. 

The preparation of the Madras Catalogue for epoch 187 5*0 is being 
pressed on, but the Director does not express himself as being well 
satisfied witJi.this prospective publication^ especially as regards tdie 
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po'ar distances. The anlj other astronomical work ol' the jrear 
was the observation of star transits for clock-error, necessary forr 
the time-distribution serv^ice, which has continued with satisfactory 
regularity. The meteorological records have been msdntained in 
the u«ual form, and all reductions have been kept up to date. 

The state of things at KoJaikanal, referred to above, will be 
■understood from the following pariigraph, which has been commu- 
nicated to the Public Works Department: — 

*• The work at Kodaikanal has been greatly delayed for reasons 
'which it is not easy to understand, and by the cluse of the year 
nothing had been done beyond the making of a road and thtj 
collection of some material. In October, indeed, his Excellency the 
Governor laid the foundation-stone of the new Observatory, and it 
was hoped that this indicated an intention to proceed with the 
work; but this hope has not been justified by the result. At the 
present, rate of progre-^s it will be many years before the Obser- 
vatory is ready for the instruments." 



Tale. — For several years the name chiefly associited with the 
observatory attached to Yale University has been that of 
Dr. Elkin. But, though he has been spoken of as the Director, 
actually his official title has been merely " Astronomer in char«^e 
of the Heliosneter," and as such he has reported annually on the 
work done with this instrument to a Board of Man.ager8 ; 
Mr. Brown, the Secretary, making a similar report on other 
observatory matters. Now, however, we learn that Dr. Elkin 
has been recently appointed to the newly revived post of Director 
of this Observatory. 

The Secretary's report for the year ending 1896 May jt deals 
almost entirely with matters relating to building and libr.iry; 
Dr. Elkiii's report is not too long to give in eodsnso. Dr. Chase's 
work on the star-cluster was M'ritten of in our last number. 

" The series of measures for the purpose of detecting possible 
large parallaxes of stars with large proper motion ha^ been carried 
on during the past year by Dr. Chase and myself. A few stars 
have been added to the list to fill up the gaps which presMited 
themselves in the course of observing. As at present plajined, the 
work will be completed probably in the course of 1897, as far as 
the observations are concerned. 

*' The sericts of the parallaxes of the first raagniturle stars is, as 
stated in my last report, practically brought to a clpse, and only a 
few points of discussion remain to be revised. 

"A considerable portion of my time has been devoted to a final 
revifiaon of the discussi')n ol the work on Iris as it passed through 
the press. This has now bean accomplished, and the work wiy 
shortly appear as Part IV. of the work issued by Dr. Gill on the 
.determination o£ the Solar Parallax by Helio meter measures of 
iAsteroids^:' . ■> 
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"Dr. Chase has passed through the press his work on the 
relative places of the principal stars in the cluster in Ooina Bere- 
nices, and it is ready for issue as Part V. of our Transactions. 

" I regret to say that we were not successful in the past season 
in securing photographic records of meteor trails. The apparatus 
was put in use during several nights of the August showers, but 
no meteors appeared of sufficient brilliancy to impress themselves 
on the plates, which had necessarily become somewhat fogged by 
the strong moonlight. We were equally unfortunate in our 
attempts on the Leonids and Geminids in November and December, 
respectively. During this year we have hai only two lenses in 
use, as no further ones ot' sufficient size and quality were to be 
found in the market. It seems wise, however, in view of the 
favorable chances for the Perseids this year, and the approaching 
maximum of the Leonids, to make au especial efiPort to secure a 
complete battery for our mounting as originally planned." 



The following not^s on the work of some European observatories 
during 1895 *^® abridged, similarly to notes in previous years, 
from the reports in the * Vierteljahrschrift der Astronomische 
Gesellschaft.' 

Bambebo. Ernst Hartwig, — The heliometer was used for 
measuring the Sun's diameter on 20 days and the diameter of 
Venus on 6 days. Observations were obtained of Comets Swift, 
Perrine, and Perrine-Lamp, and of the variables Z Cygni, W Cygni, 
and T Draconis. The positions of Venus, Mosting A, and the 
dark spot on Jupiter were also determined on several occasions 
with the same instrument. With the refractor 850 comparison 
measures of variables were made on 65 nights. 

The large refractor was used for spectroscopic observations of 
coloured stars, and these results were published in Ast. Nach., 
Nos. 3303 and 3328, Amongst the photographic work may be 
mentioned the endeavours to determine by this method the radiant 
of the Perseids in August 1895. The transit was used for time- 
determination and for longitude work, 

Bbblik, W. Foergter,-— With the large Transit-Circle, Dr. Bat- 
termann secured 1506 observations of stars in E.A. and 1165 in 
zenith-distance from a working catalogue, including Moon culmi- 
hators, some stars selected from the southern zone allotted to 
Berlin of the Astr. Gesbll. catalogue, comet comparison-stars, and 
about 200' faint stars in Bumkers catalogue. These are re- 
duced. In the course of the reduction of stars observed for 
latitude, Dr. Battermann finds that the mean error of a single 
observation is +o"*36o, using 954 observations of 216 stars, and 
+ o**27o, using 416 observations of 53 fundamental stars. From 
the observations made in 1891-92 with the Universal Transit, a 
value of the Aberration Constant 2o'^'5ii±o'^*oi6 (mean error) 
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was deduced. Systematic observation of oecultations was com- 
menced in 1895 with the 6-inch refractor, and attended with fair 
success. With the 9-inch Dr. Knorre and Dr. Tel ens made a few 
measures of double stars with the filar micrometer and a larger 
number with the double-image micrometer. Time-service. 

Bonn. F. Kiistner, — The regular work has not been changed^ 
Some 5000 complete observations of stars were made as a con- 
tribution to the projected catalogue. Work on zone stars +4^° 
to +50^ 

Breslatj. J, G. Galle. — Very little astronomical work has 
been done here, and the magnetic and meteorological work has^ 
somewhat diminished. 

Dhbsden. Dr. B. von Engelhdrdt. — The observation of Bradley 
wide pairs with the 12-inch Grrubb equatorial has been completed^ 
and observations secured of planets Themis and Diana, and also of 
Comets Perrine and Brooks (1895 Nov. 21). Time-service. 

DiJssELDOEF. i2. Luther. — As in previous years, the ring- 
micrometer attached to the 7-ft. refractor was in constant use for 
observing small planets, 87 measures being obtained of 25 planets, 
making, since 1847, in all 1879 observations of 195 planets. 

Geneva. H. Gautier. — Latitude observations. The Plantamour 
12-inch equatorial has been used by M. Kammermann for celestial 
photography, more especially for lunar work. The two lunar 
eclipses of March to and August 3 were observed under favourable 
conditions. During the year 396 watches were tested. Meteor- 
ology. Time-service. 

GoTTiNGEN. Wilhelm Schur. — Dr. Schur, with the heliometer, 
measured the polar equatorial diameters of the Sun on 13 days ; con- 
tinued his Triangulation of the clusters h and x Bersei ; measured 
Jupiter's diameter at time of quadrature in March and October, 
and various other work. Dr. Ambronn also used the heliometer, 
and made measures of the solar diameter on 13 days and measures 
for triangulation of stars near the pole. The small Fraunhofer 
heliometer was employed for measuring wide 2 pairs. Transit 
work. It appears that Miss Chisholm of London and Miss Win- 
ston of North-America are working at this Observatory. 

Hambttbg. G. EiimJcer. — Zone work 80° and 81° North Dec. 
Observations of nebulae and of comets 1895 II. (Swift), 1895 !¥♦ 
(Perrine), and of small planets. Observations of variable stars* 
CJhronometer work for the Imperial Navy. Time-service. 

HETDELBERa. Max Wolf. — Time-service; Longitude work» 
Drawings of the surface of Mars, Saturn, and Jupiter with the 
6-inch equatorial. Photographs of nebulsB and small planets. 
The estimation of magnitudes of the fixed stars by photography 
was also continued. 

[To be continued.] 

VOL. XIX. 2 F 
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PUBLICATIONS. 

De. Auwees' Zone Catalogue. — Towards the great catalogue 
of the * Astronomische Gesellschaft ' the Berlin Observatory 
undertook to contribute the zones between 14° 50' and 25° 10' 
N. Dec. Dr. Forster invited Dr. Auwers to take part in this 
work, and it was thought expedient to divide the zone into two 
halves, the southern half being assigned to Dr. Auwers. He 
obtained the assistance of Dr. Romberg, who read the circle, 
while Dr. Auwers made the observations. The instrument at 
their disposal was the old transit-circle of the Berlin Observatory 
by Pistor and Martins, which was erected in 1837, of 4 inches 
aperture and 5 feet focal length, with a circle of three feet 
diameter, divided to every two minutes of arc. With this some- 
what old instrument they began the ambitious task of observing 
nearly io,oqo stars by eye and ear, but soon added to their 
instrumental equipment a chronograph, which was kept in a dif- 
ferent room and needed frequent winding, and now and then did 
not register. In addition to this the weather was no kinder to 
Dr. Auwers and Dr. Eomberg than it is to less distinguished 
astronomers, and frequently cleared when they had given up 
thoughts of work for the evening and gone home (one kilometre 
from the Observatory), or else clouded as soon as they had opened 
the shutters. Nevertheless, between 1869 February and 187 1 
August, they finished their zone, making 22,028 observations of 
9789 stars, exclusive of 2822 observations of fundamental stars 
and polars, each star being observed at least once in each position 
of the instrument. 

The stars observed consisted, according to the programme of 
the Astron. Gesellschaft, of all the stars of the Bonn Durch- 
musterung of the 9th magnitude and brighter, and in addition to 
these the fainter stars which the letters in the B. D. indicate as 
having been observed by Bessel, Struve, &c. 

Working lists of stars were prepared, usually consisting of stars 
not varying more than 1° in declination, and containing, on the 
average, 66 zone stars, 7*2 fundamental stars, and i*i polar^. 
One or two, occasionally three, zones were observed on the same 
evening, the time taken being from 60 to 80 minutes for each 
zone, and an interval of about 1 5 minutes being allowed between 
two zones. In order to accelerate the observing, the dangerous 
expedient was adopted of reading only one microscope and 
applying a correction determined for each division of the circle in 
the zones to reduce this reading to the mean of the four. This 
correction was applied, together with the division error belonging 
to the reading of the mean of the four microscopes. 

The zero of the circle or equator point was first obtained 
approximately by comparison with the declinations of the funda- 
mental catalogue, the simple mean deduced from all the stars 
being used. This was corrected for its change during the zone, 
as it was found that the change was usually in the same direction. 
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Apparent corrections were then deduced to the declinations of 
the fundamental catalogue, and the mean of these corrections for 
each star (at least five observations being used) were applied to 
the declinations of the fundamental catalogue, and a second 
approximation to the equator point deduced. The resulting 
apparent corrections of the fundamental catalogue were again 
deduced, and these values used in obtaining a third and definitive 
equator-point. With these corrections to the equator-point the 
♦observations were completely reduced, and the mean places for 
1875*0 determined. 

Comparison between the observed Declinations in the two 
positions of the instrument were now made, and the mean dif- 
ference was found between the observations in each of the 231 
zones and of the same stars in other zones. Further, the dif- 
ferences were formed for each separate degree of declination, and 
4ound to be in 

Zone 15° -|-o"-o47 from 1530 stars. 

16 4-0 -157 „ 1440 „ 

17 -0-150 „ 1411 „ 

18 -0-560 „ 1552 „ 

19 -0-279 i» 1529 ^^ 

As these numbers agree fairly closely with the means of the 

<lifferences of the corrections applied in the E. and W. positions of 
" the circle for division error and the reduction of the readings of 

one microscope to the mean of four, the conclusion was reached 

that these should not have been applied. 

Prom discussion of the mean differences obtained for each of the 
- 231 zones, as well as the general difference for each degree in the 

two positions of the instrument, corrections were deduced appli- 
-^able to the single zones. The following table, copied for the first 

10 zones in the regular series of observations, will give an idea of 

ithe magnitudes of these quantities : — 

Correction No. of 

to Deol. Stars. 

Circle East — o"-o8 104 

„ — o -84 no 

» — o -oi 44 

Circle West -ho-ii 145 

« +0 -45 92 

„ 4-0 *26 60 

„ 4-0-62 13 

„ 4-0-39 66 

„ +0-33 122 

„ -0-24 52 

Along with this correction to the separate zones was applied 

^« further supplementary correction, whose general effect was to 

-4innul the previously applied erroneous division error ; and as it 

would have been too troublesome to revise the original compu- 

• tatioxi8» a table was formed for this purpose, whose argument was 

2y2 
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the apparent declination. A similar method of reduction wa» 
adopted for the right ascensions, and the only point of interest 
peculiar to this is the following correction, varying with the magni- 
tude of the star, which was applied for personality : — 

To mag. 8-8 



• • • . 



For mag. 8*9 . . . . 


— o"*oo9 


9-3.... 


— o'-osS 


90.... 


— '020 


9'4. . . . 


—0-073 


9*1 


— '031 


9-5- •• 


— '089 


9*2 


—0 '044 


9•6. . . . 


—0 '106 



It is rather difficult to trace the effect of the different correc- 
tions used without the actual numbers, but unless Dr. Auwers' 
methods have not been correctly followed, it w ould seem that the 
erroneous corrections for reduction of the single microscope ta 
the mean of four might have considerable effect on the special 
corrections determined for each separate zone, and that the subse- 
quent subtraction of this erroneous quantity is not applied till its 
effect has been partly counteracted in other ways. 

Of the extensive comparisons which Dr. Auwers makes between 
this catalogue and others, mention here need only be made of 
those comparisons which are used to determine the systematic 
and accidental errors of Dr. Auwers' catalogue. The catalogues 
made use of for this purpose are the Pulkova Catalogue of 1855 ; 
Romberg's Catalogue of 1875; ^^® 7-year, 9-year, and lo-year 
Greenwich Catalogues ; the later Berlin Observations, of Kiistner 
and Battermann, with the new meridian circle ; the overlapping 
band of the adjoining zone, 2o°-25'', observed by Becker. 

From these comparisons he deduces a correction of — o''*i6 to 
the declinations of his catalogue, in order to made it agree with 
the Ast. Ges. Fund. Cat., and finds that the excesses of the errors 
in the separate zones of 10' over the mean errors of each whole 
degree are as follows : — 
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It appears that there was periodicity in the errors of the 
2' divisions of the separate degrees, and Dr. Auwers remarks that 
this would not have been eliminated by the reading of more micro- 
scopes. A table of corrections is given for every 2' to reduce the 
declinations of the Catalogue to the system of the Ast. Ges. Cat. 
The quantities in this table vary from +o''-49 to — o'''66. 

Prom a comparison with the Pulkova catalogues and later Berlin 
catalogues, a correction to the right ascensions for each hour is 
deduced. The means of these corrections are— ^ 
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4-o"*oi7 — o'*oo7 — o**oi5 +o"'oo6 

but the Greenwich catalogues do not support this. 

The accidental error of the declinations of this catalogue is 

-jsomewhat larger than those of Dr. Becker's ' Catalogue of the 

^Northern Berlin Zones.' In the neighbourhood of declination 20°, 

Dr. Auwers concludes that the mean accidental errors (errors of 

^nean square) of both these catalogues, as well as of the Pulkova 

^nd Greenwich catalogues, are as follows : — 

Pulkova and Greenwich ±o"'o35 i,^"'37 

Zone Catalogue of Becker (20^-25°) o '035 o '51 
Zone Catalogue of Auwers ( 1 5°-20°) o '03 5 0*65 

Of the exhaustive comparisons with other catalogues which 
Dr. Auwers has made, and the determination of a large number of 
proper motions, I hope to give a brief account in the next number 
of the ' Observatory.' E. W. Dyson. 



Ankals op the Habvard College Obseetatort, Vol. XXXIV. 
SoTJTHERN Photometry. — Of all the instruments in use at Harvard 
Observatory, and there are many of them, there is not one whose 
name is so particularly associated with that of the institution as 
the Meridian Photometer. Harvard is, we believe, the only insti- 
tution which uses a photometer exactly of this form, and the 
iiccount of the work done with it has formed an item in the 
JJii-ector's annual report for many years. The latest volume from 
Hai*vard, No. xxxiv., is devoted to the work done with this instru- 
ment in South America by Prof. Solon I. Bailey, which completes 
the determination of the magnitude of all the stars in the sky of 
the sixth magnitude and brighter, from the north to the south 
pole. 

As distinguished from other forms, the principle of the meridian 
photometer is that the light of the star under examination is 
compared with that from some other star taken as standard. To 
effect this, two object-glasses are placed side by side, with a plane 
reflector in front of each. A double-image prism near the eyepiece, 
a-nd at a distance from the object-glasses nearly equal to their focal 
length, separates the light received from each into two pencils. 
The pencil of ordinary rays from one object-glass is made to coin- 
cide with that of extraordinary rays from the other, and the two 
remaining pencils are excluded from the field by the eye-stop. 
A Nicol, protected by a thin glass cover between the eyepiece and 
the eye, is rotated by the observer, and its position, when the 
images to be compared appear equal, is read from a graduated 
circle. The axis of the instrument is perpendicular to the plane 
^f the meridian, and the reflectors can be turned so that any star 
may be compared, about the time of its culmination, with some 
4Btar near the pole, selected as a standard of reference. 
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The first meridian photometer used at Harvard had object- 
glasses each of 4 centimetres aperture and of 80 centimetres focal* 
length. With this instrument the magnitudes of all the stars as- 
faint as the sixth magnitude in the northern hemisphere as far 
south as declination —30^ were determined, and the results were 
published in Volume xiv. of the Harvard College Annals, the 
catalogue contained in which is well known under the title 
" Harvard Photometry." A larger instrument of the same pattern^ 
with objectives each of 10*5 cm. aperture and of focal length 
166 cm. and 145 cm. respectively, was set up in 1882 and used te 
continue the work, so as to include stars down to magnitude 9*5 
and to revise the results of Vol. xiv. This was finished in 1888^ 
and this instrument has since been in the charge of Prof. S. !► 
Bailey, who has set it up in various places in South America to 
extend this photometric survey to the south pole. The volume 
now before us gives as the result of his work the determination of 
the magnitude of 7922 stars between declination —30° and the 
south pole, of all magnitudes down to 9*5, and also a catalogue 
giving the approximate places and magnitudes of all the stars in 
this region which are considered by various authorities of the 6th. 
magnitude or brighter, completing thereby the " Harvard Photo-^ 
metry '' for the whole sky. 

The first chapter is an historical account of Prof. Bailey's travels ■ 
in South Aifierica, giving, with some detail, the incidents (often 
of an unpleasant nature) of the life of himself and family during 
the two years over which the mission extended. The plax^ first 
chosen for the observatory was on a peak of the Andes, after- 
wards known as Mount Harvard, near Chosica (lat. 11° 51' S.,. 
long. 5^ 7"" W.), and here the Professor and his family dwelt in 
much isolation from May to November 1889. The approach of 
the cloudy season made it desirable to change quarters, and the 
instrument was moved to Pampa Central, near Antofagasta (lat. 
23° 10' S., long. 6^ 38" W.), where observations were made in 
January and Pebruary 1890. Prof. Bailey returned to Mount 
Harvard for the summer months, and for the winter of 1890-91 
moved to Arequipa (lat. 16° 24' S., long. 4^ 43" W.), which had 
by that time been decided on by the Hai-vard College authorities* 
as the permanent location of the southern branch of the Harvard 
College Observatory. Prof. Bailey observed here until 1891 May, 
when he took the meridian photometer back to Harvard, leaving 
the rest of his instrumental equipment in the charge of Prof.- 
W. H. Pickering. 

As has been said above, the essential principle of the meridian 
photometer is the comparison of the magnitude of the star with 
some standard star. The star chosen was the close southern' 
circumpolar tr Octantis; but as it was possible that, owing to- 
difference of atmospheric absorption consequent on the change of 
zenith distance, the apparent brightness of this star might not be- 
constant, this star was compared on each night with ten or more^ 



Sept. 1896.] Publications. 345 

stars of the Harvard Photometry, from which corrections were 
deduced to apply to the night's observations. The scale of mag- 
nitude is therefore essentially that of the northern survey. 

There is little to be said of the chapter on the reduction of 
observations. An observation is sufficiently complete when two 
circle readings have been made, which show the position of the 
Nicol prism when the image of the star under observation formed 
by the extraordinary ray is equal in brightness to that of the 
comparison star formed by the ordinary ray and vice versa, and the 
reduction is effected by taking the difference of these readings. But 
to eliminate possible error due to polarization at the reflectors, the 
operation is repeated with the double-image prism rotated through 
1 80°. The only correction necessary seems to be that for atmo- 
spheric absorption, which depends on the length of the path in 
air traversed by the light and the condition of the air. This last, 
defined by a quantity known as the coefficient of absorption, is 
determined for each night by comparison of the observed brightness 
of stars of the Harvard Photometry with their magnitudes there 
given, or in the case of southern stars of the observed brightness 
of G Octantis, with its adopted magnitude. 

Chapters IV. and VI. give the tabulated results of this work. 
Chapter IV. is a catalogue known as the Southern Meridian Pho- 
tometry, giving the photometric measures of 7922 stars of all 
magnitudes down to the tenth, the stars being selected from the 
Argentine General Catalogue or the Cordoba Zone Catalogue. 
The magnitudes as given in these works are printed in parilel 
columns with those observed. The second of these chapters is a 
catalogue to be known as the S.H.P. (Southern Harvard Photo- 
metry), which gives the photometric magnitudes of 1428 southern 
stars, with their approximate poi^itions for 1900*0. These are the 
stars of the sixth magnitude and brighter, collected from the list 
just mentioned and arranged in order of R.A., with columns giving 
for each star the name of its constellation, reference numbers to 
various catalogues, and its magnitude as given in Behrmann's 
* Atlas,' Houzeau's ' Uranometria General,' and the A.G.C., as well 
as the present observed magnitude. 

It would be impossible to make any definite remark as to the 
accuracy and value of the results without extensive comparison 
with similar results, and such an investigation must be left to the 
future ; but one cannot but be struck with the zeal of Prof. Bailey, 
who has accumulated such a quantity of observations in so com- 
paratively short a time and at the sacrifice of much personal 
comfort. The first Harvard Photometry was justly considered as 
marking a distinct advance in astronomical science, being the first 
Ikttempt to make on a large scale a scientific determination of 
etellar magnitudes, and this, which extends the preceding work to 
the limits of the whole heavens, is no less remarkable. 
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NOTES. 

Comet Notes. — The following ephemeris of Brooks' Comet 
('1 889 V.) by Herr Bauschinger is for Berlin midnight : — 
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>■ 1896*0. 



The brightness is at its maximum, twice that at time of discovery, 
tibroughout nearly all the month, 

, This comet was observed at Strasburg on August 11, the obser- 
vation showing corrections to the above ephemeris, — o*'49, —o""]. 
It is said to be faint, about o"*5 in diameter, round, with slight 
central condensation. 

Mr. Chas. Lane Poor gives the following elements of this comet, 
corrected by the aid of M. Javelle's observation on June 20 (Ast. 
Journ. 380): — 

Epoch 1896 Oct, 23-5 a.M.T. 

TT 1° 48' 54' 

ft 18 I 8 

* 6 3 34 

01 . . . , 343 47 46 

log a 0-56736 

log<5 9*67159 

log fi 2-69896 

T 1896 Nov. 4*-i62 G.M.T. 

He considers that the identity of this comet with that of Lexell 
is now practically disproved. A very close appulse to Jupiter 
took place in 1791, and the orbit must have then suffered great 
disturbances, the nature of which cannot yet be accurately deter- 
mined. 

Perrine's First Comet (1895 IV.) was still visible with the 
36-inch refractor of the Lick Observatory in the middle of July, 
the brightness being then only about ^ of that at discovery. 

A. C. D. O. 

MiNOE Planet Notes. — Herr Groeben, in Ast. Nach. 3372, 
discusses the motion of (151) Abundantia. He finds some re- 
markable discrepancies between the observed and computed places, 
which he explains by supposing thafc there are two neighbouring 
planets travelling in almost identical orbits, of which sometimes 
one has been observed, sometimes the other. He requests observers 
to endeavour to detect the second planet at the favourable oppo- 
sition in November next. 



Sept. 1896.] Notes. 347 

The following planets hiive received pennanent numbers : — 

Date of Dis- Date of Dis- 

Planet. discovery. coverer. No. Planet. discovery. coverer. No. 

•OE ... 1895 Dee. 9. Charlois. 409 CN ... 1896 Jan. 16. Charlois. 414. 

OH... 1896 Jan. 7. „ 410 00 ... Feb. 7. Wolf.- 4i| 

»CJ ... Jan. 7. „ 411 OS ... May 4. Oharlois. 410 

OK... Jan. 7. Wolf. 412 ^rp / May 6. Wolf. 1^ • 

CL ... Jan. 7. „ 413 ^^ •••"[ May 8. Oharlois. j i^^ 

CM proved to be identical with (332) Siri, while CP, CQ, CB 
have not been sufficiently observed to receive permanent numbers. 

A. C. D. 0. 

The Total Eclipse of August 9. — The Total Eclipse of the 
Sun, which was looked forward to as the astronomical event o£ 
the year, has proved a bitter disappointment for many persons. 
As will be seen from Prof. Turner's notes, the observing parties 
in Japan, after careful consideration of meteorological chances, 
had distributed themselves, some occupying Akkeshi and others 
going further north to Esashi. 

A Eeuter's telegram in the daily papers of August 10 reported 
that it had been clear in Yokohama, but that it was thought that 
bad weather had prevailed in the northern island. On August 1 1 
we received a telegram from the English expedition announcing 
^' zero '' as the result. At present date (August 28) no better 
news is to hand from Esashi. 

At the next station westward, at Orlovski on the Amur, it 
appears that the Russian party was more fortunate; it is said 
that the sky was overcast, but that it cleared during totality, so 
that the corona and several stars of the first magnitude were 
visible. Prof. Belopolsky and MM. Orbinsky and Vittram were 
of this party. It is also reported that at Tinmen, in Western 
Liberia, the sky was clear, and one good photograph taken. At 
Tomea in Finland and in Nova Zembla Eussian astronomers 
have also been successful. A series of ten photographs was 
obtained at the former place. 

The many observers on the Yaranger Eiord were much dis- 
appointed. Mr. Maunder, writing on July 3 1 from Bodo, did not 
.speak very hopefully of weather prospects; and although on the 
eventful morning the clouds occasionally broke to give a glimpse 
of the partially ecHpsed Sun, during totality the clouds did not 
allow a feature of the phenomenon to be seen. 

Almost the only English observers favoured with good weather 
were those who went in Sir George Baden-Powell's yacht 
^ Otaria ' to Nova Zembla. This party, although made up almost 
at the last minute, was, we learn from 'Nature,' fairly well 
equipped with a prismatic camera of two 3-inch prisms of 60^ for 
spectroscopic purposes, and a telescope of long focal length, with 
An aperture qf 4 inches, for photographing the corona. Both 
instruments were to be fed with light by a Foucault's siderostat. 
A good set of observations have been obtained with these. 
It is also reported that totality was well seen at Bodo and in the 
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north of Sweden, and that aatis&ctory photographs have been 
taken at these places. A letter in the ' Tiiiiea ' of Aug. i8, from 
Mr. John Dover, at Bodii, aaya : — " The corona to the north-eai^ 
was about the length of the Sim's diameter and very distmct.- 
On tbe western edge the corona was about two-thirds the length 
of the Sun'e diameter, while to the soutb-eaat it was about half a 
diameter. To the north the corona was very alight indeed, being 
about one-tenth of a diamet«r. On the south-westem edge of the- 
Sun appeared a large red spot, which was visible until tbe totality 
of the eclipse had quite ceased. A Dutch professor near observed' 
two small spots on the east'em side, hut these escaped my notice. 
I glanced away from my telescope for a moment to see if any 
stars were visible, and observed Jupiter and Venus. Mercury 
and Begulus were also seen by others present. The colour oE the 
Moon in front of the Sun seemed of a dull grey, while the corona 
around the Sun was of a light cream-colour. The sky to north 
and east appeared of a pale orange-colour, while to the west it was 
of a light yellow shade." 

Mr. Mauntibb sends us the following letter he has reeeiveii 
from Miss Mary Proctor, daughter of the well-known astronomer^ 
with a drawing of the corona As seen at Bodo : — 




"The passengers on the a.s. 'Ohio,' American Line, had s> 
splendid view of the total eclipse of the Sun which took place on. 
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the morning of August 9th. The sky was cloudless and the 
atmosphere clear, so that we had a perfect view of the Sun's- 
corona and prominences. The planets Jupiter, Mercury, and 
Venus were plainly to be seen during totality, and many well- 
known constellations. The temperature fell two degrees, from 
53" to 51°, during totality. We viewed the eclipse from the most 
favourable position, north-west of the island of 8tot, near the 
promontory Kunnen, 66° 57' N., \l3° 30' E. 

Data of Eclipse, 
h m s 

"15 50 22 ist contact. 

16 53 25 Total obscuration. 

16 55 o . . „ „ ended. 

17 50 03 2nd contact. 

** 8.8. * Ohio/ Trondhjem, " MaEY PbOCTOE." 

1896, August loth." 

In the * Daily Graphic' of August 27 there is a reproduction 
of one of the photographs taken at Nova Zembla, which shows a 
coronal streamer to the North -East (assuming that the orientation 
of the picture is similar to that of an ordinary map) about a solar 
diameter in length — a mass extending about three-quarters of 
a diameter from the limb on the N. W. and the corona from 
W. to N.E. of breadth about a quarter of a diameter. The polar 
plumes are distinctly shown. This agrees with Mr. Dover's de- 
scription, but disagrees with Miss Proctor's as to the position of 
the long streamer. It would seem from these observations that- 
the corona of 1896 was intermediate between the two Types- 
respectively associated with years of maximum and minimum 
sun-spots. 

Eably Obseevations of Mabs, 1896. — Eemembering that 
many of Mr. Percival Lowell's most striking observations of Mars,, 
two years ago, were made several months before Opposition^ 
Herr Leo Brenner this year considered it worth while to begin 
early. In a letter which he has kindly sent us he states that he 
attempted observations of the physical features of the planet eleven, 
months before the Opposition which will happen on Dec. 10 next, 
but did not succeed in getting any result worth recording until 
April 14. His drawing at this date showed distinctly the Gulfs 
Aonius and Titan um and the polar cap extending as far as 50®* 
south of the Martian equator. Since that date our correspondent,, 
observing Mars every fine morning, has obtained twenty-five 
drawings, the salient points of which, as described in his letter,, 
we recapitulate here. 

According to Mr. Lowell's theory it was expected that the 
" seas " would be very pale, Hesperia and the canals invisible ; but 
to Herr Brenner's surprise he saw the seas darkest in April, 
fainter in May and June, and dark again in July. The peninsula^ 
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Fhaetontis and the islands Electris and Eridania were invisible in 
April and May, but Hesperia was seen on June 14. 

On April 24 the canal Titan was suspected. The canals Phasis 
and Eumenides were seen as one curved line on May 18, seven 
months before opposition and two months before the summer 
solstice of that hemisphere. Two days later, canals G-anges and 
Iris were seen as a prolongation of Phasis. On July 2 another 
canal was seen, and by July 1 5 eleven canals in all had been 
identified. 

Deucalion, Hellas, Noachis, and AnsOnia were first seen on 
May 5, Lacus Solis on May 19, Argyre I, on May 26, Thyle II. 
on June 14 ; but the most striking observation, Herr Brenner says, 
is that of a new formation which he suspected on July 10, but 
saw with great distinctness on the 1 5th, as a peninsula joining 
Libya with Hellas. Later, when the region was near the central 
meridian, they more resembled an island, nearly touching Hellas 
and Libya, but then appeared not so brilliant as when seen nearer 
the limb. The object was seen again next day, when this faintness 
near the centre was repeated. 

The polar cap dwindled very rapidly, and Herr Brenner hazards 
the conjecture that all the snow will be melted in perhaps six 
weeks from date of writing, July 18. 

A note in Ast. Nach. 3373 reports that Mr. Lowell saw the 
^anal Ganges double on Aug. 16. 



On Ebbobs or obsekvbd Eight Ascension depending on the 
Magnitude of the Star observed. — It will be remembered that 
Prof, Newcomb recently published a research on this subject 
which was noted in our May number. Prof. G-eorge Com stock 
has also been making an investigation of the same point, which 
has appeared in Vol. IX. of the * Washburn Observatory Publica- 
tions,' recently distributed, but the appearance of Prof. Newcomb's 
paper induced Prof. Gomstock to publish his results in advance 
in ' Ast. Journal,' No. 376. 

Prof. Gomstock obtains his data thus : — He has in the course of 
his work been using a modified form of the Loewy prism apparatus 
to measure the distances between pairs of stars approximately 120° 
;apart. With this instrument the results depend solely upon 
micrometric observations of stars simultaneously seen in the field 
of the telescope, and therefore are similar in this respect to 
heliometer measures. Now if the distance between a pair of stars 
be computed from the places as given by meridian observations, 
and this distance be compared with the measured distance, any 
systematic error in right ascension depending on brightness of the 
-Stars will appear, if we may assume that the micrometer obser- 
vations are free from such error. It has been suggested that 
meridian observations show the right ascensions of faint stars 
relatively greater than those of bright ones ; and if this be so the 
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distance between a pair of stars computed as above will be greater 
than the true (or measured) distance if the bright star precedes- 
and will be less if the fainter star precedes ; and so, to collect 
evidence on this point, Prof. Comstock has made such com- 
parison for 38 pairs of stars which he has measured, and ha& 
arranged them in order of difference of magnitude of the stars 
composing the pair. Calling the difference of magnitude positive 
if the brighter star precedes the fainter, dividing the 38 pairs- 
into groups, and taking means, the following table results : — 



M. 


rru 


V, 


— 2*2 


8 


~o"-25 


-0-8 


7 


— -09 


CO 


8 


— 'OI 


+0-4 


7 


4-0 -09 


+ 17 


8 


+ '26 



Where M is the difference of magnitude, m the number of pairs in 
a group, and v with a positive sign the excess of the computed over 
the observed value. It may be added that these stars are all near 
the Equator, so that the differences are wholly due to errors in right 
ascension. The above table appears to confirm the conclusion 
that the right ascensions of fainter stars as given by meridian 
observations are too great, and Prof. Comstock says that from a 
graphical adjustment of the data he finds that between the second 
and seventh magnitude this excess amounts to o"'i4=o*'oo9 per 
magnitude for the right ascensions here employed, which are 
practically those of the ' BerHner Jahrbuch,' 

Prof. Comstock then corrects the tabular right ascensions for 
this error due to magnitude just determined, and then by a further 
comparison of the computed with his measured distances finds 
that the ' Berliner Jahrbuch ' places require a correction depending 
on right ascension given by the formula 4-0**014 sin (a+ 145°)-!- 
o'^oos sin (20 + 90°). 

The summer holiday season generally brings an influx of foreign 
and colonial visitors to Greenwich Observatory. The Eclipse and 
other circumstances have increased the number this year. We 
have lately had the pleasure of seeing Prof. E. Weiss of Vienna, 
Dr. Scheiner of Potsdam, Prof. Porro of Turin, Prof. Anguiano 
of Mexico, General Gore of the Indian Survey, Mr. W. E. Cooker 
of Perth, West Austraha, Prof. Eeed of Princeton, Prof. New- 
comb, and Dr. Gill. 

The Eclipse shares the honours with the North Pole of a 
* Punch ' cartoon. Sir John Tenniel's picture for August 29 
shows the Sun being toasted by the North Pole in these words : — 
** Tour health. Sunny ! with all their boats, balloons, telescopes^ 
and things, they ain't found us out yet." 

AsT. Nach. 3369 contains an excellent series of double- star 
measures by Mr. R, P. Sellors of Sydney. These are the mor^ 
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•welcome being southern doubles and close. We are glad to see 
•that Mr. Sellers is fairly launched on this much needed work, 
iind that he is also adding close pairs of bis own discovering. 

The death is announced of Prof. H. A. Newton, of Yale 
University, a mathematical astronomer who wrote much on meteor 
orbits. 

We hear that Miss Agnes Gierke did not accompany Sir Greorge 
Baden-PowelFs expedition to Nova Zembla as was announced. 



From an Oxford Note-Book. 

A PEAOEJFUL passage across the Pacific on the 'Empress of 
Japan ' affords few incidents worthy of remark. We were kept 
in northern latitudes for the greater part of the journey, and the 
^weather only changed from breezy to tropical on the last day. 
We also had a certain amount of fog, and did not get that glimpse 
of the Aleutian Islands which usually gratifies the voyagers by 
these boats in mid-transit. These islands were purchased along 
with Alaska by the United States for seven million dollars, and 
the citizens of the United States are thus enabled to amuse their 
friends {more Mr. Peter Magnus) by the following conundrum : — 
-" Where would you locate a meridian midway between the most 
•easterly and the most westerly point of the United States?'' 
Those who wish to get the full flavour of the surprise should 
answer the question at least mentally before looking at the map. 

We had of course the excitement of dropping a whole day on 
passing the i8oth meridian. The actual passage occurred in the 
^afternoon of Sunday, June 28, and accordingly Monday, June 29, 
was struck from our calendar. There was some speculation as to 
whether, had we passed the Line before noon, we should have 
dropped the Sunday ; but Captain Lee wisely refused to commit 
himself on this point. It does not, of course, matter much which 
day is dropped, and sailors do not like to lose Sunday. The 
theoretical way of making the change would be, I suppose, for 
Sunday to turn into Monday at the time of passage ; but this is 
inconvenient in practice as complicating the log. Chatting on the 
•subject reminded Captain Lee of an examination question set him 
many years ago, concerning a ship supposed to be saiUng north 
in latitude 75° and proceeding by a series of long tacks, each of 
which crossed the 180th meridian. One can see great possibilities 
in the way of examination torture in such a question. 

At six o'clock in the morning of July 4 most of us were 
awakened by two or three jars, much as if the screw had come 
out of the water in the way familiar in rough weather. The sea 
was, however, perfectly calm at the time, and the chief engineer 
Jiad no fault to find with his machinery. '* I expect it was one 
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•of Johnny's earthquakes," he said ; for Professor Milne, F.R.S., 

known to his many friends here as ** Earthquake Johnny," is still 

assumed to have seismological control of the district. After 

ascertaining further that none of the American passengers had 

celebrated the Fourth of July in any way which might account for 

the disturbance, the above theory was adopted ; and earthquakes 

were kept present to our mind during the day by a quantity of 

wreckage through which we passed, doubtless due to the recent 

disturbance in Tesso. At breakfast time Col. Rivers was reminded 

of an incident which had occurred to a sailing-ship in the Pacific, 

a submarine disturbance having taken place so immediately under 

it as to hoist it thirty feet above the water on to the top of a 

newly formed island. The occupants decided to remain there for 

the night, but their slumbers were distarbed by another shock, 

-«,nd when day broke they found that the island had split in two, 

And the ship had fallen and was now jammed endwise in the gap, 

l)elow the water-line, but still protected from the sea by the walls 

of the gap. The situation suggested a means of escape by cutting 

'the walls cautiously so as to admit the water ; and the ship was 

t}hus floated up to the proper level and sailed out to continue her 

journey. ____^ 

Thtjesdat, July 9. —Japan is no longer a mere name to us, for 
i;ve have been breathing Japanese air, sheltering from Japanese 
rain, and taking delight in watching Japanese children (and a few 

-of the grown-ups) for some days. Arriving at Yokohama on a 
beautifully fine Sunday, we found H.M.S. 'Humber' awaiting us, 

-And our instruments and baggage were transferred to her next day. 
The important decision where to go and when to go there was 
now to be taken ; for just as we were leaving England we learnt 
that the conditions at Kushiro, our proposed destination, were 
unfavourable. After some consideration of information from 
Tarious sources, Akkeshi Bay, just north of Kushiro, was decided 
upon, and it was arranged with Capt. Wyley to start next Monday 
(July 13) from Yokohama, in hope of reaching Akkeshi on July 17, 
which should give ample time for preparations before the eventful 
<lay. Meanwhile H.M. Minister, Sir Ernest Satow, has made life 
perfectly delightful to us for the space of three days in Tokio. 
Tomorrow we shall start for a glimpse of Nikko. 



The selection of a station was rather a complicated matter, 
there being some conflict in the evidence. On arrival at Yoko- 
hama, however, many diflficulties were cleared away by a small 
pamphlet due to Mr. Nakamura, the head of the Meteorological 
Observatory. At the suggestion of Professor D. P. Todd, obser- 
vations have been compiled for three years back at selected 
«tations; and two stations are indicated as better than others, 
viz. Eeashi on the north-east coast (long. 142° 30', lat. 44° 57') 
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and Akkeshi on the south coast (long. 144° 47', lat. 43° 2'). At 
the former station there ^ill be Professor Todd, Professor Terao, 
Director of the Tokio Observatory, and M. Deslandres, from Parisr 
At the latter we shall find Professor Schaeberle and Professor 
Shin Hir«lyama from Tokio. The Japanese are not attempting 
any spectroscopic observations. Professor Todd has a large mass 
of apparatus, and hopes to get 500 photographs. He came in & 
yacht, the * Coronet,' stopping a fortnight at Honolulu and having 
a good time generally; and we shall hope to see him after the 
eclipse. 

Peofessob Tebao received us very kindly at the Observatory this^ 
morning. He is expecting a new instrument from Mr. Brashear 
to-day for eclipse work, and thus has not yet started for Akkeshi, 
The instrument will be a doublet Of 8 inches aperture and 3 feet 
focal length, designed especially for the fainter parts of the Corona^ 
Professor Hirayama, on the other hand, has taken a photohelio- 
graph of 12 feet focal length, to be used with a siderostat. Each 
has several assistants with smaller instruments. Work at the 
observatory is accordingly temporarily suspended, except the time- 
service. But we saw the two meridian instruments, the equatorial 
(7 inches), and the Talcott zenith telescope, which one of the 
assistants has been using for more than a year now on a variation 
of latitude investigation. Professor Terao is hoping for a larger 
equatorial, the dome for which is already built; and he hag^ 
projects of getting a bigger and better observatory in a better 
position next year ; but I do not know how much may be said on 
such a point. 

Testeedat we were also welcomed very amiably by Dr. Hamaor 
the President of the Imperif|Ji»University, and by Professor Tama- 
gawa, the head of the Science Department. The President 
particularly assured us of his desire to assist the expedition *in any^ 
way possible. Professor Tamagawa showed us over the various 
large buildings devoted to science — the fine natural history and 
other collections ; and it was specially interesting to us to see the 
anthropological collection, with its Ainu relics, whom we hope 
^ goon to see in their native home. In the seismological department 
we learnt that nothing particular had been recorded on ther 
morning of July 4, so that if the shock we felt was seismic it 
must have had its origin in the near neighbourhood of the ship. 
It is curious that nothing was felt in Tokio of the disturbance which 
caused the great disaster in the north on June 15, full accounts 
of which have doubtless appeared in the English papers. The 
telegram we saw at Banff, and which I mentioned in these note» 
last month, did not give a very accurate notion of the event, for 
ic was only the south of Yesso which was touched, and more 
damage was done in the main island. They talk here of 30,00a 
lives lost. 
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Remarks on the Progress of Celestial Mechanics since 

the middle of the Century, 

[Continued from p. 326.] 

Fbopessob GxLDiaf began work with the methods of HanseD^ 
and was gradually led to modifications of them, looking towards 
their use for indefinite lengths of time. This quality has latterly 
become imperative with him, and he has recently published the 
first volume of what is evidently intended to be a lengthy work 
entitled 'Traits Analytique des Orbites Absolues des Huit Plan^tes 
Principales.' To show the drift of Professor Q-ylden's investi- 
gations, we cannot do better than give an analysis of this volume. 
At the outset the author introduces a class of curves he names 
periphlegmatic, that is, curves which surround a flame. The 
definition of this sort of curve is that it describes continually the 
space between two concentric spheres, and, at every point, turns 
its concavity towards the intersection of iJbe radius vector with 
the inner sphere. In an application to the solar system the Sun 
is supposed to occupy the common centre of the spheres. The 
investigation is at first limited to the case where this curve is 
plane. A differential equation of the second order is derived 
which the radius vector of this curve satisfies, the independent 
variable being the angle described. The perpendicular distance 
between the spheres is called the diastem. The spheres are 
supposed to be drawn so that they touch the curve at the points 
where the radius becomes a maximum or minimum. Thus, in 
some cases, the spheres are regarded as fixed, in others as movable. 
In the latter case, however, the sum of their radii is supposed to 
remain constant. Thence we have two groups of periphlegmatic 
curves — ^those with constant and those with variable diastems.. 
The author gives examples of both these groups, in most cases of 
which the Ime of apsides is variable, and considers the situation 
and density of the points of intersection of these curves with 
themselves. 

TOL. XIX. 2 G 
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The idea o£ an absolute orbit of a planetary body is this : an 
oval symmetrical with regard to an axis movable in space. While 
the axis remains constant in length (the half of it is called the 
protometre) the velocity of its motion may vary and the diastem 
may also vary. Professor Q-ylden, however, admits into the 
expressions of these variations only terms whose period would 
1 ecome infinite did the planetary masses vanish. These terms he 
calls elementary. But elementary terms in the diastem and the 
longitude of the perihelion can produce terms in the co-ordinates 
having periods which differ but little from the time of revolution 
of the planet. These are also called elementary terms. But the 
two classes are distinguished, the first as being of the type (A), 
and the second as of the type (B). In all the formulas relative to 
this matter the author insists on keeping the arc described by the 
radius as the independent variable. 

The co-ordinates are only approximately given by tjie preceding 
apparatus of expressions. They must then have certain comple- 
ments added to them ; these, however, are all composed of terms 
which would vanish vrith the planetary masses. 

In deriving the elementary terms in the radius of a planet 
through the integration of a linear differential equation of the 
second order. Professor Gylden attaches much price to his method 
of establishing the convergence of the series formed, by the suc- 
cessive terms. As the latter are obtained through division by 
divisors of the order of the planetary masses, it might be feared 
that some of them would turn out to be very large. But the 
author prevents this by retaining in the coefficient of the depen- 
dent variable in the differential equation a quantity equivalent to 
the sum of the squares of all the coefficients in the integral. This 
is named the horistic or limiting function. It is plain such an 
expression could be introduced in the mentioned coefficient, pro- 
vided that the linear equation is the truncated form of ai; equation 
containing the cube of the variable; and in the problem of 
planetary motion the approximations may always be so ordered 
that this shall be the case. 

With regard to the co-ordinate which exhilwts the departure of 
the planet from a fixed plane. Professor Gylden does not greatly 
deviate from the procedure of Hansen in following the displaoe- 
ment of the instantaneous plane of the orbit. Only here, as in 
the preceding treatment of the radius, he would sharply distin<- 
guish the elementary and non-elementary terms. 

At this point is introduced certain new nomenclature. As 
before we had diastem, now we have anastem to denote the 
product of the radius and the sine of the inclination ; and what 
has generally been called the true argument of the latitude is here 
called the anastematic argument. Any anralor magnitudes which 
are constantly moving through the circumference are astronotnic 
arguments, and when they have the same mean velocity of rotation 
they are isokinetic; and isokinetic arguments are homorhythmic 
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when, in each revolution through the circumference, they always 
retake together the same corresponding points. In like mariner, 
the true anomaly is the diastematic argument, and we have dia- 
stematic and anast^matic coefficients and moduli. It will he seen 
from this that Professor Gylden does not shrink from imposing 
on us the labour of learning new terms. 

Thus far we have been engaged in deriving the equations ^ ^e- 
path followed by a heavenly body ; it remains to show how we 
may find the point on that path occupied by the body at a given 
moment. There is then necessary an equation between the time 
and the variable assumed as independent, that is, the orbit longi- 
ttude, or, more properly, the amount of angle described by the 
ni^dius vector. If we suppose the absolute orbit to be described 
'' by the planet so that equal areas are passed over by the radius in 
-equal times, it is plain that, on the attainment of a given longi- 
tude, a definite amount of time must have elapsed since the epoch. 
This it what Professor G-ylden calls the reduced time; and he 
•computes the difference between it and the actual time required 
by the theory of gravity for the planet to arrive at the stated 
direction. This mode of proceeding does not differ from Hansen's 
-except in the point that the absolute orbit is substituted for a 
fixed ellipse. 

But this gives us correctly only the orbit longitude; for the 
radius and the latitude, which correspond in the absolute orbit to 
this reduced time, are not quite those which the planet has at the 
actual time. Consequently, Professor Q-ylden proposes to copipute 
two corrections, the one to be applied to the product of the eccen* 
tricity into the cosine of the true anomaly, the other to the ffline 
of the latitude. Also the reduction of the orbit longitude to 
the plane of reference must be manipulated so that it comes out 
correctly. 

The employment of the orbit longitude as independent variable 
throughout all the integrations necessitates a mass of very intricate 
transformations of terms from one shape into another. Also the 
integrations which bear on elementary terms must be kept distinct 
from those which bear on non-elementary terms. A degree of 
complexity is thus imparted to the subject, which makes it difficult 
to see when one has really gathered up all the warp and woof of 
it. Professor G-yld^n has nowhere removed the scaffolding from 
the front of his building and allowed us to see what architectural 
beauty it may possess ; it is necessary to compare a large number 
of equations scattered through the volume before one can ojone 
how the author means to proved. 

The advantages claimed for the method are that it prev^its the 
time from appearing outside the trigonometrical functions, and 
that it escapes all criticism on the score of convergence. The first 
is readily conceded; but many simpler methods possessing this 
advantage are already elaborated, and it is not so clear that the 
second ought to be granted. 

2Gc2 
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No completely worked-out example of the application of thi» 
method has yet been published. The great labour inyolved will- 
naturally deter investigators from employing it. 

G. W. Hill. 

[To be contmued.] 



The Astrographic Catalogue. 

The resolutions adopted at the recent meeting of the Committee- 
wbich has under its care the international work of charting the 
heavens by photography (see ' Observatory/ July) mark another 
stage in the progress of the work. For the first time the Com- 
mittee now speaks of publication of results. At the initial meeting 
in 1887 the proceedings naturally consisted in resolving that the 
work be begun and in appointing committees. At the first meeting 
of the Permanent Committee, which was held in 1889, the distribu-r 
tion of the work between the co-operating observatories was settled 
and some details as to the taking of the plates. At the second- 
meeting, in 1892 February, the deliberations again referred to 
photographic methods ; but at the meeting of this current year the 
resolutions of the Committee deal with the measurement of and 
publication of results deduced from the plates which are to furnish 
the great Astrographic Catalogue, and this, as has been said, marks^ 
a fresh stage of the work and promises a first instalment of the 
result at a not far-distant date. 

Although hitherto nothing which can be considered as a resvU 
of the Astrographic work has been published, there have* appeared 
from time to time memoirs by various authors giving experi^ 
mental measures, with deductions from them, and descriptions of 
methods, a slight consideration of which, such as is about to be 
made here, will show that the extracting of a star catalogue from • 
a set of photographs is a matter demanding considerable care and 
skill, and that the application of old geometry to this new branch • 
of astronomy is not without interest. 

Especially we shall refer to two memoirs * by Prof. Donner, 
of the Helsingfors Observatory — one, published as fejp back as 
1894, on the constants necessary for the reduction of plates ; the 
other, published more recently, on the connection of a series of 
plates. These memoirs are selected, although similar investigations 
have been written by others, as Prof. Donner's books embrace 
most of the necessary points, and are therefore more illustrative 
of the whole subject. 

It need scarcely be mentioned that the first step in dealing with 

* Determination des constantes n^ssaires pour la reduction des olioheB prd* • 
& Helsingfors pour la construction du catalogue photo^raphique des ^toiies. 
Helsingfors, 1894. — Sur le rattachexnent _de cliches astrophotograpfaiques. 
Helsingfors, 1896. 
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■% star photograph is to determine the rectangular co-ordinates of 
-stars on it by measuring their position with respect to the lines of 
•4ir reticule imprinted on the plate, the central lines of which 
Teticule should be parallel and at right angles to a meridian. The 
•displacement of the reticule from this theoretical position is deter- 
'mined from the measures of stars on the plate whose places are 
known, as is also the displacement of the centre from its desired 
position. The quantities which measure these displacements are 
^called technically " plate-constants"; but the constants mentioned 
in Prof. Donner's title are not these, but more of the nature of 
instrumental constants which supply corrections to be applied to 
'the measures. 

Obviously the first requirement to have accurate measures is to 

find the errors of the scale used for measurement, and Prof. Donner 

therefore begins by investigating the errors of his reseau. These 

•errors depend on three deformations — ^the want of uniform spacing 

-of the middle lines, the sinuosity of each line (that is, its departure 

from perfect straightness), and, thirdly, the defection of the angles 

^l)etween the lines from perfect right angles. A method of de- 

ifermining these errors was given by Dr. Q-ill in Mem. B.A.S. 

^ol. li., but Prof. Donner has preferred a rather different plan. 

'^he maximum division error to be applied to Dr. Gill's reseau 

-was about o"^™'oo5o and of Prof. Donner's about o°^'oo4o, a 

^millimetre being nearly equivalent to a minute of arc on the plate. 

It may be mentioned here that the accurate meaa value of a 
t^division of the reseau is determined as a plate-constant {a and e) 
from the measures of the known stars which are on the plate ; 
tfiud this leads us to Prof. Donner's second section. If the plate 
-it^hen exposed be not normal to the optical axis of the telescope, 
the scale will be different in different parts of the plate, so that 
a^ which measures the scale in one direction, is different to . tf, 
which measures the scale in a direction at right angles. This 
jpoint was approached by Prof. Turner in 'Monthly Notices It.A.S./ 
:i896 March, in a note on some measures made at GJ-reenwich; but 
the evidence afEorded by the values of a and e was not altogether 
conclusive as to the existence of this tilt. Prof. Donner examines 
the geometry of this ma^-adjustment, and suggests that it might 
h% determined by exposing the same plate to the same field in two 
positions of the telescope east and west of the meridian, when 
the difference of the orientation {h and d\ as determined in the 
two positions of the instrument, would show the effect of the tilt 
It must, however, be quite realized that for this method of deter- 
mining the tilt to be of value, it must be quite certain that the 
plate does not take up a different bearing in the telescope when 
the instrument is turned to the second position. 

The next point coosidered by Prof. Donner is the distortion of 
the field of the object-glass, waich he determines by means of six 
photographs of a group of stars whose relative positions had been 
.determined by Dr. Grill by other methods in his parallax work . 
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on the planet Victoria. The distortion was assumed to cause 
terms in the measured distance from the centre represented by 
(w+6s*+(»^; but the actual result showed that these were quite- 
negligible. 

Besides these instrumental corrections to be applied to measures^ 
there may also be added the correction for personal equation of 
the measures: both his personality relative to other measurera- 
( which must be taken into account if the whole plate is not 
measured by the same person) and also any peculiarity that he 
may have in not bisecting the images of large stars in the same 
way as fainter ones. Beyond these there are the astronomical 
corrections for differential refraction and aberration over the 
plate, the formulas for which have been investigatedjby Dr.BAmbaut 
and others ; and when these have been appHed and also the plate- 
constants, the observed standard rectilinear co-ordinates are known^ 
from which equatorial co-ordinates can be found by pare geometry. 
The second resolution of the committee at their recent meeting^, 
leaves it a little doubtful which co-ordinates will actually be 
published as a catalogue, whether the rough quantities first 
measured or the finally deduced standard co-ordinates. It is- 
reasonable to suppose that the I'esolution speaks of measures, 
corrected for errors of measurement and the instrument, but not 
by application of plate-constants. 

The making of a complete harmonious catalogue of the whole sky 
leads to 9ther considerations. Above has been explained a method 
by which the relative positions of stars on one plate, which covers- 
' a region of the sky about two degrees square, can be determined ;- 
that is, if certain stars are selected on the plate as fundamental, 
the places of all the other stars can be determined with respect to 
these ; and the question arises. How are the positions of the stars- 
in any one such area to be determined relatively to those in the 
areas adjoining? One method of effecting this may be shortly 
described as follows : — Since two adjoining plates overlap, and so* 
contain some stars common to both, these stars might be considered 
as fundamental and the positions of the other stars on each plate* 
be determined with respect to these, and so the stars in the 
common parts of adjoining plates can be used as connecting hnks^ 
This method, elaborated it need scarcely be said, has been investi- 
gated by Prof. Turner, by M. Prosper Henry, and lately by Prof, 
Donner, who, in the second of the memoirs cited above, has dis^ 
cussed the measures on six adjoining plates and correlated their 
constants, so that the resulting positions of the stars (Big^t 
Ascension and Declination) as shown on different plates show re^ 
markable accordance ; but the time that would be required to make- 
the catalogue on this plan would probably be enormous. Another, 
way is to choose fundamental stars on each plate from a cataiogue- 
made from meridian observations, and whose relative positions are^ 
therefore known. The first plan is about equivalent, it will be^ 
remarked, to making a catalogue from meridian observations, o£ 
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which the separate groups do not embrace more than about twenty 
minutes of right ascension, which would be considered bad practice 
(at Greenwich a group of observations is not considered satid- 
factory unless it extends over six hours) ; but the Astrographic 
Catalogue made on the second plan would depend on fundamental 
stars, which are equivalent to clock stars, whose connection would 
have been already well made. This method must certainly be the 
more expeditious, and is no doubt the method contemplated by 
the Permanent Committee in their third resolution. It would 
seem to be the only method by which the early publication they 
wish for can be accomplished. 



Perseid Radiants, 1895 and iSg6. 

It may be useful to summarize the radiants of the August meteors 
as determined by various observers during the last two returns of 
this important shower. The materials are not very numerous 
when we consider the strength and duration of the display, but in 
1895 the Moon was full on Aug. 5, and, being visible nearly all 
night during the ensuing week, seriously interfered with observa- 
tion. In 1896 there was no such hindrance, our satellite being 
new on Aug. 9, but the period was a cloudy one. The table is 
arranged according to date, and the abbreviations in last column 
are : — 



D.B. 

H.C. 

W.F.D. 

J.A.H. 

A.S.H. 

W.H.M. 



E. B. Blakeley. 
D. Booth. 
H. Corder. 
W. F. Denning. 
J. A. HardcasUe. 
A. S. Herschel. 
W. H. Milligan. 



Dewsbury. 

JjOOQS* 

Bridgwater. 

Bristol. 

Ohelmsford. 

Slough. 

Belfast. 



Year. 



Pay of 
month. 



1895 Aug. 2 
3-4 



1896 



189s 



1896 
189s 
1896 



4 

5 
6 

6 

7 

7 

7 

9 

9 
10 

10 

ID 
10 

10 



Badiant. No. of Obser- 
o. d. meteors, ver. 

35+55 '6 E.R.B. 

43 4-57* 6 W.H.M. 

38 4-54 5 E.B.B. 

37-1-57 lo W.H.M. 

424-56 7 W.F.D. 

45 4-57 15 b:.c. 

394-53 II E.R.B. 

40+56 7 H.O. 

41 4-57 5 W.F.D. 

43 +57 ^3 H:.0. 

40 +58 22 W.H.M. 

45+55 17 W.F.D. 

46 4-57 II J.A.H.t 

43 4-58 20 E.B.B. 

45 +57 69 W.F.D. 

47i+58 ... D.B. 



Day of 
Year, month. 

1896 Aug. 10 

1895 II 
I 

1896 I 

1895 I 
I 

1896 12 
12 
12 

1895 >3 

1896 13 

1895 H 

1896 14 

15 

1895 18 



Badiant. No. of Obser* 

a. d. meteors, ver. 
o o 
474.58 30 

13 

7 
13 



45+56 

44+58 

45 +55 

43+58 

43^+58 

46+57 

48+57 
48+60 

Sii+56i 
50+59 

51+58 

5>+59 
50+58 

51+56 



72 

7 
6 

30 

14 
10 

6 

24 
8 

II 



H.O. 

E.B.B. 

W.F.D. 

E.B.B. 

A.S.H. 

H.C. 

W.F.D. 

E.B.B. 

H.C. 

H.O. 

E.B.B. 

E.B.B. 

E.B.B. 

W.H.M. 

H.O. 



* This position is eyidently too far east. 

t ObserTations reduced by Prof. A. S. Herschel. 
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When we reflect that the table is formed by the independent 
positions of several different observers, and that such observations 
are seldom consistent, owing to the difficulty in fixing the radiant 
accurately, the progressive displacement from night to night is 
pretty well shown. From the nature of the observations it is 
impossible to avoid small errors and to derive a series of positions 
exhibiting a regular advancement of the radiant, and all that can 
be fairly expected from a collection of different results is that 
they will show the easterly movement in a general way. This the 
table, does very satisfactorily. Compare, for instance, the mean 
positions for three intervals, as follows : — 

Aug. 2-5 38^+56° 4 radiants. 

lo-ii 45 +57 " >» 

12-15 50 +58 9 „ 

It is true the radiants for Aug. 1 1 are slightly W. of those for 
Aug. 10 instead of being E., but this is occasioned by trivial errors 
in observation. And it must be remembered that 1896 is leap 
year, and that the radiant on 1896 Aug. 10 would therefore be 
almost identical with that on 1895 Aug. 11. In the list it will 
be seen that 5-6th8 of the radiants on Aug. 10 were obtained in 
1896, while a nearly similar proportion of those on Aug. 11 were 
obtained in 1895. This . partly explains why no advance is shown 
in the E.A. on the two dates. But in any case, the motion is so 
slight in 24 hours that it cannot always be defined from the most 
exact materials. 

It does not appear that any good series of Perseid observations 
have been recently made in the latter part of July, and this is 
what we now essentially require. The shower is certainly active 
on July 19, and probably before that date in a very feeble way. 
It may be worth mentioning that during the last half of July the 
B.A. of the Pers«id radiant nearly corresponds with the day of 
the month. Thus, on July 19, the shower is directed from 
E.A. 19°, but the agreement is not precisely maintained, for the 
degrees of B. A. of the radiant advance ,a little faster than the 
days of the month. 

In 1897 a good opportunity will occur for securing records of 
early Perseids, for there will be several hours of dark moonless 
sky on every night between July 24 and Aug. 9. Those observers 
who care to witness for themselves what I have always found 
the most interesting feature of this rich shower should therefore 
avail themselves of such clear nights as occur within the interval 
named. 

' I had intended summarizing all the radiants for the Perseids 
back to 1893, but there seemed no necessity for this in view of a 
comparative table of the positions for the year mentioned, which 
appeared in the report of the Meteoric Section of the B. A. S. 
('Memoirs/ vol. iii. p. 10). In that table the motion of the 
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radiant from E.A. 39° on Aug. 5 to B.A. 54° on Aag. 18 is 
flplandidly defined from observations by Mr. Bl^eley at DewBbnry 
and by the writer at Bristol. W. F. Dmnnss. 

Brbtol, 1896, Sept. II. 



Selenographical Notes. 
Gbimauji. — As Neison remarkB, this magnificent walled-plain 
had it been more centrally flituated would probably have been 
included amor^ the smaller " Beae," its vast area of about 14,000 
eqimre miles, nearly double that of North and South Wales com- 
bined, ertitling it to this distinction. The phenomenal duskinesa 
■of its smooth interior attracted the attention of lunar observers as 
far back as the time of Hevelius, who named it, presnmably after 
the old lake port of Alexandria, " Palus MareotiB," and shows it 
prominently in his ancient chart. The border of Grimaldi is one 




^ the most broken- and discontinaous on the Moon's visible 
smrface. It would be bard to find any othor lunar formation 
which exhibits so many gaps and irregularities in its contour, or 
whose rampart varies so greatly in altitude. The eastern border 
is the most regular, having an average height of about 4000 feet, 
but sinking to a comparatively insignificant altitude about midway 
ilwtween the N. and S. extremities ji the encloaure. It inclndM 
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one* large crater (shown in the drawing as partially illuminated, 
with a smaller depression adjoining it on the N.) and many- 
ravines and cross yalleys, seen at a later stage of illumination. 

l?he accompanying drawing was made about 9^ on March 30,. 
1893, with a power of 284, definition being fairly good. The 
most noteworthy feature at this phase is the beautiful shadow of 
one of the loftiest mountain-masses on the western wall with 
its jagged outline thrown on the dark steel-grey floor, only about 
one half of which is in sunlight. (This shadow was sketched at 
9^ 20",) Yery clear indications of low ridges, running in &^ 
longitudinal direction over the interior, were apparent, but neither 
on this or on any former occasion could I detect any craterlets 
thereon. The floor of Grimaldi in this respect differs greatly from^ 
the other great walled- plain, Schiekard, also on the eastern limb, 
which not only includes more than thirty of these objects, large 
and small, but many rills and chasms also. A.t the extreme 
southern end of Grimaldi the border widens into a broad plateaa 
which is traversed by two rill-valleys, forming a V-shaped marking 
under a low morning Sun. 

Though rather unfavourably situated for the purpose, it would 
be well if some observer would undertake tint observations of the 
dark floor, comparing its hue at various tiroes with Julius Csdsar, 
Boscovich, Plato, ; and the interioir of the neighbouring Eiccioli. 
The irregular dark patch- which covers nearly the whole of the 
north-east quarter of the floor of this latter formation appears to* 
me at certain times to be obviously much darker in places than 
any portion of the. area of Grimaldi, though the latter is classed 
as the darkest spot on the Moon's surface. A similar dusky patch 
at the north end of Schiekard and another of a rectangular shape 
at the south-west comer of the same object vary, I think, not only 
in intensity of hue, but also in shape. At any rate, I have careful 
drawings of these features made nearly a quarter of a century ago, 
which differ notably from those of a recent date. 

Good sketches^ are needed of the region extending from the 
western side of Grimaldi to the eastern shore-line of the Mare 
Procellarum, including that most complex and abnormal jumble of 
rings, Damoiseau;and its surroundings. 

Beaumont House, Shakespeare Boad, T. GwTir ElCUBB. 

Bedford, 1896^ September 19. 



CORRESPONDENCE. 

To the Editors of * The Observatory/.* 

The Jubilee of the Discovery qf Neptunfin 
. Gbntlsmen, — 

It is inevitable that some of our thoughts should thki^ 
month be devoted to the above subject, and pe]:hap9 Sk few word# 
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an it may be of interest to some of your readers, though they 
cannot contain anything new. 

It was in the year of the jubilee of the discovery of Uranu& 
(1831) that the first meeting of the British Association was held 
at York. And at the second meeting, presided over by Dr. Buck- 
land at Oxford in 1832, Prof, (afterwards Sir Greorge) Airy pre-r 
sented that comprehensive Beport on the Progress of Astronomy^ 
the perusal of which some years afterwards first led Adams to 
conceive the idea of taking up the question of the perturbations 
of Uranus and whether the unexplained irregularities might be 
produced by an exterior planet. Airy, however, expresses no 
opinion on the point, his exact words beingrr-" It appears impos^ 
sible to unite all these observations [of Uranus before and after' 
its discovery as a planet] in one elliptic orbit, and Bouvard, to* 
avoid attributing errors of importance to the modern observations,, 
has rejected the ancient ones entirely. But even, thus the planetV 
path cannot be represented truly ; for these Tables, made only 
eleven years ago, are now in error nearly half a minute of space." 

Early in the month (September 1846) in which Neptune .wa* 
actually discovered, a meeting of the British Association was held 
at Southampton. Sir John Herschel then resigned the chair to 
Sir B. Murchison ; and, in his speech on the occasion, referred to 
the probable prospect of the discovery of a planet beyond Uranus^ 
which he says would then be seen " as Columbus saw America 
£rom the shores of Spain. Its movements have been felt, trembling: 
along the far-reaching line of our analysis, with a certainty 
hardly inferior to that of ocular demonstration." 

At that time Challis was still searching for the stranger at- 
Catnbridg^ ; and a few days afterwards Dr. Qalle (who, we are 
glad to know, still survives, though he is the only direct actor 
in the great event who does) observed it at Berlin. Oh the 
ist of October Sir John Herschel addressed a letter to the 
* Athenaeum,' which appears in the number of that journal (having 
been received just in time) for Oct. 3, in which absolutely tho 
first public mention is made of Adams's calculations and prediction 
of the probable place of the unknown planet. Perhaps, therefore^ 
I may be permitted on this occasion to quote part of it. After- 
mentioning what he had said at Southampton and also what he^ 
had heard from Bessel about four years before respecting hi» 
intention to investigate the irregularities in the motions of 
Uranus and their probable cause, he says : — 

" The remarkable calculations of M. Le Verrier — which have- 
pointed out, as now appears, nearly the true situation of the new 
planet, by resolving the inverse problem of the perturbations — 
if uncorroborated by repetition of the numerical calculations by 
another hand, or by independent investigation from another 
quarter, would hardly justify so strong an assurance as that con- 
veyed by my expressions above alluded to. But it was known to 
jne at that time (I will take the liberty to cite the ABtronomer 
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Boyal as my authority) that a similar investigatioii had been inde- 
pendently entered into, and a conclusion as to the situation of the 
new planet very nearly coincident with M. Le Verrier's arrived at 
•{in entire ignorance of his conclusions), by a young Cambridge 
mathematician, Mr. Adams — who will, I hope, pardon this mention 
^f his name (the matter being one of great historical moment), 
And who will doubtless, in his own good time and manner, phu^ 
his calculations before the public." The process of conviction in 
Sir John Herschel's mind seems to have proceeded in the reverse 
-order to that which it did in the minds of Airy and Ghallis — 
Adams's calculations confirming Le Verrier's, instead of Le Ver- 
irier's confirming Adams's. But surely no one can be surprised 
that the feeling in them all should have been converted from one 
•of interest to one approaching confidence (leading Airy and ChaUis 
to think it desirable to undertake the great labour which would 
probably be required) when the difficult problem had been solved 
with practically the same result by two mathematicians. 

There is only one thing more that it seems worth while to say 
410W. I have not seen mentioned in any English book a fact 
•which was stated by Dr. Galle in the * Astronomische Nachrichten,' 
viz. that the famous sheet in Bremiker's star-charts which covered 
the place of Neptune had been completed and engraved before the 
^nd of 1845, and therefore nearly a year before the discovery; but 
for some reason Encke had delayed its distribution, probably 
waiting till another should also be ready. When D' Arrest 
•suggested reference to this chart in the search for the new 
planet, Galle found one in a drawer with others not arranged in 
order. Yours faithfully, 

Blackheath, 1896, Sept. 5. W. T. LtnW, 

P.S. — Dr. Galle's papers in the * Astronomische Nachrichten,' 
referred to above, are contained in Nos. 2134 and 2414, vol. Ixxxiv. 
<3ol. 349, and vol. ci. col. 219. In the latter he points out au 
^rror in Engelraann's German translation (p. 392) of Prof. New- 
comb's * Popular Astronomy ' (not in the original), where it is 
stated that Le Verrier in his letter to Dr. Galle suggested to him 
to make use of the map in question in looking for the planet, the 
fact being that at that time Le Yerrier could have had no know- 
ledge of the completion of the map. It is strange that this 
mistake is not corrected in Dr. Vogel's revised edition (published 
in 1892) of Engelmann's translation (see p. 403). May we hope 
that Prof. Newcomb will oblige us all by a third edition of the 
JBngKsh original ?— W. T. L. 



OBSERVATORIES, 

[Continued from p. 339.] 

Jbna (University Observatory).. OUo Knopf,— T\m observatory 
ias a new refractor of 174 mm. (6*9-inch), which appears to be 
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perfectly satisfactory as compared with the old one (200 min.),^ 
The images appear perfectly round in any part of the field, and> 
the background remains dark while a bright object, such as Jupiterr 
is in the field. With the 200-mm. O.G., at best only a magnify ing- 
power of 200 could be used, and £ Ursae Maj. (a'^'i) could with: 
difficulty be separated. The new glass will easily separate the 
components of i OassiopeiaB (2") of 4- and 7-mag. with a power 
of 120, and with 300 the components of 2 2744 (i"'6) and 
20 Pegasi (i''*4) could easily be measured. With the refractor 
places for several small planets and Comet 1895 IV. (Perrine) 
were obtained. The Transit was used for time-determination. 

Jena. W, Winhler. — Small instruments. Occultations. Obser-- 
vations of Jupiter's satellites. Observations of sun-spots on 
251 days with a 4-inch refractor. 

Kalocsa. J, Fenyi, — The work here has been on the same- 
lines as in previous years. The Sun's limb was examined for 
prominences on 192 days, and the weather was such that on^ 
166 occasions the whole limb was carefully inspected. A noticeable 
decrease in activity was apparent, although prominences of loo'^ 
in altitude were observed on 50 occasions as against 64 in 1894. 
Two remarkable eruptions were observed on July 15 and Sept. 30; 
In the former the velocity in the line of sight was 858 klm.^ 
per second, while on the latter day the prominence reached the 
extraordinary height of 11' 28", with a mean velocity of 448 klm.. 
per second. Sun-spots were observed by P. J. Schreiber on 
260 days. 

Kablseuhe. W, Valentiner. — A large number of Transit- 
Circle observations for variation of latitude. 

KoNiGSBEBG. IT. Struvc. — The Eepsold Meridian -Circle waff 
used by Dr. Eahts for time observations and stars between +83°' 
and -1-85*' Dec. At this observatory also the Sun and planets are 
regularly observed. Dr. Cohn employed the heliometer for parallax 
work on ft Cygni, 6 SagittaB, £c Delphini, b Cygni, and Persei, 
and Dr. Pranz for observations of 2 wide pairs in the zone +15° 
to +30°, for positions of lunar craters. Comets Perrine and 
Brooks were observed. 

Milan. SchiajparellL — ^The 18-inch was employed in measuring 
close doubles, and the 8-inch Merz was also used by Prof. Celoria 
few: double-star work. Longitude work. 

MxjNiCH. jET. Seeliger. — Double-star work with the io|-inch 
refractor. Small planets. Comets 1895 11. (Swift), 1895 III. 
(Brooks). Drawings of Venus. Meteorology. 

O'Gyalla (Ungabn), Dr. Ludwtg Steiner. — Sun-spot observa^ 
tion. The results of the years 1894 and 1895 are : 

Year. Observing days. Spots. Groups. Eel. Nos. 

1894 145 1857 595 53-66 

1895 ^33 1785 48s 5I'4I 

Observations of Comet 1894 II. (Gale). Meteorology. 
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Potsdam, ff. C. Vogel. — Spectroscopic work on ft Lyrae, bright 
stars in Orion, and many others. Dr. Scheiner found Cleveite 
in at least 25 spectra out of some 150 observed. Micrometer 
measures of Jupiter and Saturn. The photometric work on the 
purchmusterung was continued. Eesearches on variable stars. 
Dr. Schwassmann, who was engaged on the work of the Photo- 
graphic Chart, has been succeeded by Miss A. Everett (formerly 
of Greenwich). At the end of 1894 the plates taken numbered 
380 and those measured 46, while at the end of 1895 thesd 
numbers were 625 and 66 respectively. 

Stbasbubg. E, Becker, — ^The 18-inch refractor was used for 
observations of Comets Swift, Faye, Perrine, and Brooks. The 
meridian work has been carried on in the complete form of 
previous years, the Sun, Moon, and planets being regularly 
observed, and over 3000 observations were made of stars. 

Utbecht. Oudemans, — Occultations of stars by Moon. Posi- 
tions of a few small planets. Variable stars. Drawings of Jupiter. 
Meteorology. 

Vienna (M. Edler v. Kuffner), L, de BaU, — 1700 observations 
of zone and fundamental stars, making 16,518 since 1892 January. 
These are in a forward state of reduction. It is intended reducing 
them to epoch 1900. Dr. Neckar has worked with the Prime 
Vertical Transit. 

Zfbioh. a, Wolfer. — Sun-spot observations. 

Observing Sun free 

days, from Spots. BeL Nos. 

1894 295 o 78*1 

1895 296 o 63*9 

On 160 days complete observation of the Sun's limb was made 
for prominences. Some photographs of the Moon and Jupiter. 
Time-service. 



PUBLICATIONS. 

Db. Auwbbs' Zone Cataloqitb (continued from page 343)--^ 
The programme arranged for those cooperating in the zone obser- 
vations of the * Astronomishe Gesellschaf t ' induded a comparison 
with older catalogues and a determination of proper motions. 
This has been carried out thoroughly by Prof. Boss in the Albany 
Zone, Dr. Becker in the Northern Berlin Zone, and provisionally 
by Prof Eogers (who did not wish to delay his Catalogue till the 
completion of a full discussion) for the Cambridge (Mass.) Zone; 
Prof. Auwers, it almost goes without saying, has compared his 
observations with previous Catalogues very fully and systematically* 
The Sight Ascensions and Declinations of all the stars common to 
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each of the compared Catalogues are reduced to 1875*0, and the 
differences from Dr. Auwer's Catalogue are given. Altogietheir 
about 19,000 comparisons were made, and a discussion of these is 
^ven for each Catalogue in the Introduction, with a determination 
-of the corrections to be applied to the several Catalogues to bring 
them into harmony with the system adopted by the 'Astrouomische 
Oesellsehaft ' Catalogues. The volume published by Dr. Auwers 
may almost be styled an EncyclopaBdia of the observations of the 
^tars down to the ninth magnitude between 14° 50' and 20° 10^ 
North decHnation. The comparisons with Dr. Auwers' re-reduction 
x)f Bradley's observations are only given in those cases where he 
considers a redetermination of the proper motions necessary, and 
the comparison with the Greenwich Catalogues is not given in 
detail, though these have been used in the determination of the 
systematic errors of the Berlin Zone observations. 

Of the comparisons with Bradley and Mayer, nothing need be 
^aid. About 20 stars in this zone are contained in Hertzsprung's ^ 
reduction of Maskelyne's observations ot* 23 1 faint stars, and the 
smallness of the residuals is noticeable. The systematic corrections 
to Piazzi's Catalogue are determined by comparison with places 
determined by interpolation between Bradley 1755 and Berlin 
1875, 256 stars being available for the purpose. A further com- 
parison (for all declinations) is made between Fiazzi and the 
Fundamental Catalogue of the Astron. Gesell. It is found that 
the azimuth correction, -|-o*' 143 tan ^, which Argelander and 
Struve concluded was required by Piazzi's observations, is not valid 
between 8** and 12**. The corrections applicable to the declinations 
^e deduced and are of about — 3"*o in magnitude. Corrections 
to Gould's reduction of D'Agelet's observations are deduced by 
eomparison with the stars common to P'iazzi. In the case of 
Lalande's observations Baily's Catalogue has been used only as 
an index, and Dr. Auwers has gone to the ' Histoire Celeste * and 
re-reduced such zones as he required by the aid of Von Asten's 
tables. 3624 observations are re-reduced, and corrections to the 
separate zones, as well as systematic corrections dependent on the 
Bight Ascension and Declination, determined. Bessel's zone 
observations are similarly re-reduced with the help of Dr. Luther's 
tables. Among other catalogues compared, and to which systematic 
oorrections are deduced, are Bossert's Supplement to Lalande, 
Struve's ' Positiones Mediae,' Taylor's General Catalogue, BUmker's 
Catalogue, Lament's Miinich Observations, Argelander's Bonn 
Observations, Schjellerup's Catalogue, Schur's Eeduction of Klin- 
kerfue's Observations, and the Pulkova, Paris, and Glasgow 
Oatalogues. 

Having made all these comparisons, Dr. Auwers is in a position 
to determine the proper motions of the stars in his zone. It is 
somewhat surprising that the Greenwich 1880 Catalogue has 
been omitted in some of these determinations, where it would 
have been most useful, as most of the Bradley stars whose proper 
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taken a considerable share in the work — ^Dr. Romberg, Dr. Batter- 
mann, Prof. Kiistner, Dr. Lamp, Dr. Harting, and Dr. Stumpe, 
who, along with Dr. Auwers, are to be congratulated on the result 
of their work. F. W. Dyson. 

Elements of Asteonomt *. — Sir Eobert Ball has lately revised 
his book which bears this title, and Messrs. Longmans have kindly 
sent us a copy of the new edition. This is one of the well-known 
"Text-books of Science" series, an octavo volume written in 
numbered paragraphs, each with an italicized heading showing the 
subject it treats of ; and though, like the others of the series, the 
book is intended primarily for beginners, the author has aimed at 
making it useful to more advanced students by supplying a long 
chapter under the heading " Astronomical Constants," containing 
lists of various determined values of each constant, with the 
authority and reference for each value, arranged in chronological 
order ; in fact, each list forms a short bibliography of some branch 
of ^tronomy. The first part of the book, which is written for 
the beginner, is naturally of a simple nature, but is written in 
the Lowndean Professor's usual accurate style ; and, as eyidenco 
of revision, we note that the statement that sun-spots are hollows 
in the solar surface, with the diagram illustrating Wilson's theory, is 
qualified by a sentence evidently referring to Mr. Hewlett's views, 
which pleases us, because this diagram has been given in books of 
instruction so often and with such definiteness, that the theory that 
sun-spots are holes has become accepted popularly on rather 
insufficient evidence. The second part of the book is certainly 
useful to any astronomer, although, as might be expected, it is 
not difficult to find omissions ; for instance, in the list of star 
catalogues the last mentioned is the Greenwich 1880, and in the 
list of measures of Saturn's rings. Prof. Barnard's recent measures 
are given, but not those made at Greenwich, which is scarcely 
doing justice to the 28-inch; and in the list of writers on the 
zodiacal light the recent researches of Prof. Searle are not men- 
tioned. We noted some other omissions which it would serve na 
good purpose to particularize, and which do not alter our opinion 
that the work will prove a useful one to astronomers of various 
calibre. 



NOTES. 

CoMBT Notes. — Two new comets were discovered on Sept. 4 
last; we believe that the discovery of two new comets on the 
lame night is unprecedented. The first of them (1896 d) was 

* 'Elements of Astronomy.' By Sir Robert Stftwell BaU» lSkiJ>, RB-S. 
Ifew edition ; thoroughly revised. (Longmans, Green, and Co., London.) 1896. 
TOL, XIX. 2 H 
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discovered by M. Giacobini at the Nice Observatory. Prof. K!reutz 
has computed the following elements from observations on Sept. 5, 
6, 7 (Ast. Nach. 3378) : — 



T= 1896 Oct. 8-003 Berlin M.T. 

i896'o. 



in 152'' 2' ^ 

a 195 40 

i 8 45 

log q 0*0400 



These elements are very uncertain, and the orbit may not 
improbably prove to be an ellipse of short period. The comet 
was very faint when discovered, but the brightness is increasing 
and will reach a maximum on Oct. 21, when it will be 2*5 times 
that at discovery, its distance from the Earth being then about 
39 millions of miles. 

The other comet (1896 e) was discovered by Mr. Brooks at 
Geneva, U.S.A. ; it was also very faint, and as the brightness is 
steadily decreasing it will only be visible with large instruments 
during October. Dr. Lamp has compute^ the following elements 
from observations on Sept. 6, 8, 10 (Ast. Nach. 3378): — 

T=i896 Julv 16-6326 Berlin M.T. 

iD \. 48° 41'] 

Sd 152 6 \ 1896*0. 

t 00 2 1 

log 2' 0*0832 



The following ephemerides (for Berlin 
computed from these elements : — 



midnight) have been 





Comet Giacobini. 




Comet Brooks. 




B.A. 


S. Deo. 


B.A. 


N.Deo. 




h m 8 


i 


h m 8 


i 


•Oct. I . . 


.. 18 30 24 


T2 36 


16 30 33 


46 28 


5-. 


18 49 


13 25 


16 51 17 


44 II 


9.. 


.. 19 9 32 


14 10 


17 10 20 


41 48 


I3-- 


.. 19 32 32 


14 50 


17 27 56 


39 25 


17.. 


.. ^9 57 40 


IS 22 


17 44 8 


37 1 


21. . 


20 24 47 


15 40 


17 59 8 


34 39 


25.. 


.. 20 53 24 


15 43 


18 13 


32 23 


29. . 


.. 21 23 I 


15 30 


18 26 


30 10 



The following startling telegram was received from Kiel on 
Sept. 23: — 

"Lewis Swift announces small bright comet Sunday night 
one degree east of Sun. Monday same ; north ; fainter. — Kreutz." 

No further details are yet to hand. The comet must be one of 
unusual brilliance, but the observation is not unprecedented, the 
Great Comet of 1882 having been seen in contact with the Sun's 
Imb 
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The following is a continuation of the ephemeris of Brooks' 
'Comet (1889 V.) ; this is by J. Bauschinger, and is for Berlin 
midnight (Ast. Nach. 3378): — 







E.A. 


S. Dec. 






R.A. 


S.Deo. 




h 


m . s 


/ 




h 


ra. . fl 


1 


• y • • • • 


22 


S 37 


16 41 


Oct. 23.. . . 


22 


15 59 


14 24 


II. . .. 


22 


9 41 


16 II 


27. . . . 


22 


1.9 .2 


13 45 


IS 


22 


II 17 


15 37 


31 


22 


22 30 


13 3 


19. . . . 


22 


13 24 


15 2 


Nov. 4 


22 


26 23 


12 20 



The brightness is now steadily declining, and the comet is a 
difficult object, even in the largest telescopes. At no time during 
the present apparition has the brightness approached that of 1889. 
It has not made quite such a close approach to the Earth, but the 
difference must be chiefly due to physical change in the comet. 

Two definitive orbits of Comet Holmes (1892 III.) have recently 
heen published. The first is by M. H. J. Zwiers (' Publications 
of the Amsterdam Eoyal Academy of Science '), the second by 
Dr. Ernst Kohlschiitter. The number of observations available is 
very large, and both computers have reduced it considerably by the 
free rejection of observations showing large residuals. There is no 
evidence of any change in the orbit at the time of the sudden 
increase of brightness in January 1893; the probability that this 
was produced by a collision with an unknown body is thereby 
lessened. The following are the respective orbits : — 



^poch and oscula- 
tion 

M 



ZWIEBS. 

1892 Nov. 4^-oG-.M.T. 



20^ 



40 

i 



/i .... 

log a . 
Period. 
T, .... 
To .... 



14 

345 

331 
20 

24 



30' 42" 
IS 52 




1892*0. 



57 

41 

47 
10 

0*409596 

5i4"*o4 

o*55934 
2521*2 days 

1892 June 13*3497 G.M.T. 
1899 May 9*6 



KOHLSCHUTTEB. 

1892 Dec. ii^'o Berlin M.T. 
25O48' 8" 

345 

331 
20 

24 



51 

4 

13 
12 

54 



1890*0. 



16 

56 
39 

47 

9 
0*409366 

5i4"*27 

0*55921 

2520*1 days 

1892 June 1 3*3786 Berlin M.T. 
1899 May 8*5 



M. Zwiers has also calculated the perturbations by Jupiter and 
Saturn up to the time of the next return, for which he finds the 
iollowing elements : — 

Tj,= i899 April 27-97 Q.M.T. 



IT 



f< 



345" 47' 


51 


331 43 


3^ 


20 48 


IS 


24 17 


2 


9'6i4ii 





1 899*0, 



og e 

/^ Si6''-4t 



2h2 
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He gives an ephemeris for 1898, of which the following is an 
abridgement ; the places are for Greenwich noon : — 





R.A. 


S.Dec. 




II.A. 


S. l/60» 




h m 


1 




h m 


t- 


Feb. 16 .... 


16 26 


42 7 


June 16 .... 


16 s 


51 I 


Mar. 18 


16 52 


45 44 


July 16 .... 


IS 46 


47 la 


Apr, 17 


17 ' 


49 20 


Aug. 15 


IS S<5 


43 ^ 


May 17 


16 41 


51 49 


Sept. 14 .... 


16 31 


39 55 



The brightness is at a maximum on July 4, when it is the same- 
as on 1893 Jan. 15 (the day of the sudden change of brightness). 
The remarkable Suctuations in light of this comet make its 
visibility at the next return decidedly uncertain. 

Herr Elis Stromgren^ has published definitive elements of 
Comet 1890 n. (Brooks) (Acta Eeg. Soc. Phys. Lund, tom. vi.)^ 
This comet was under observation from 1890 March 21 to- 
1892 Feb. 4, an unusually long period ; the number of ob8ervatioQ9^ 
available is 899. The following are the elements obtained, after 
the appHcation of planetary perturbations : — 

T=i89o June 1*57024 Berlin M.T. 
io .... 68° 56' 4" ] 
SJ .>.. 320 20 43 V 1890*0. 
i .... 120 33 22 J 
log q . . 0*28048 
e .... 1*00041 

It appears that the hyperbolic nature of the orbit can be 
accounted for by planetary perturbations, and th^t the orbit before 
entering the solar system was parabolic, or possibly even elliptical, 

A.C.D. C. 

Mince Planet Notes. — Six new planets have been discovered 
during the past month, all by Prof. Wolf. CU was discovered on 
Sept. 3, CV, CW, CX, CY, CZ on Sept. 7. The latter five planets 
were all on the same photographic plate. Planet 352, discovered 
by Wolf 1893 Jan. 12, has been named Gisela. A. C. D. C. 

A Eemabkablb Geoup op Sun-spots.— During tte last tw^ 
years the numbers and areas of sun-spots have undeigone a 
decrease, which has been very steady on the whole, though, as 
usual, there have been a number of minor fluctuations. Observers- 
therefore were quite unprepared for the abnormal outbuist which 
has just passed out of sighft at the western limb. A small isolated 
spot was seen close to the east limb ov^ . 3ept. 9, and on the 
following day was seen to be the lierald ,Qf a. magnificent group. 
The unfavourable weather prevented, fwther. observation until 
Sept. 13, by which time the group had.qo^pe completely into view, 
and was seen nearly in its trae propoittigns. It formed a long' 
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etraight stream, the spots in the preceding half of which were so 
-close together as almost to form a single rift in the solar surface, 
The latter half was less condensed, and there was a decided 
tendency of the following spots to spread out and separate. 
There was no striking change on the 14th and 15th, and towards 
midnight on the latter day the first spots of the long stream 
Reached the central meridian. It was very nearly two complete 
days hefore the long procession had entirely passed by. As seen 
•on Sept. 16, the group extended over 24° of solar longitude, or 
180,000 miles. Its breadth, on the other hand, was much inferior, 
•only being 5" at the broadest. The principal axis of the group 
was inclired at an angle of about 15° to the Sun's equator, the 
latitude increasing from the front of the group to the rear. A 
decided tendency to segregation had been noted, especially in the 
lafterpart of the group, before it had reached the central meridian, 
and by the 19th the development, usual in long streams, of a 
deep, dark nuclear spot had taken place at the head of the group, 
the front edge of the leader being especially sharply defined and 
Tegular. One-third of the way down the group was a second 
regular spot vnth a dark double nucleus. The latter end of the 
group was by this time fast breaking up. 

By the next day the group had become divided into three distinct 
flections. By the 21st, the group now being near the limb, the 
preceding portion was reduced to two regular spots, of which the 
second was much the larger ; a wide gap intervened between the 
latter and the poor remnants of the tail of the group. By the 
23rd the leader had disappeared round the west limb, and the 
second larger, regular spot and one member of th^ tail were alone 
in sight. 

Though this group almost establishes a record as to length for 
:a continuous stream, and though as to actual area covered it must 
Tank among the half-dozen largest groups of the present cycle, it 
was not of the type with which the greatest magnetic disturbances 
are usually associated. Still, shortly after the last members of 
the stream had crossed the meridi/n, a very distinct disturbance 
set in, and in some parts of the country considerable auroral 
displays were noted. The magnetic oscillations set in sharply, 
shortly after 6 o'clock, on the morning of September 18. The 
-fluctuations became rapid about twelve hours later, and terminated 
a little before noon on the 19th, the longest wave in Declination 
attaining an ampHtude of 17'. 

On September 16 the group extended from longitude 66^ ^ north 
latitude 10°, to longitude 42°, north latitude i6J°. 

Thb SoiiAE Eclipse of Atjg. 9. — The following is a description 
of the corona as seen by one of the few fortunate observers, 
M. Lous, who was stationed on the summit of a mountain, 
Hegmotind, near Bodo :— " Erom 350° to 50° and around 180° the 
•size of the corona was 16'. Erom 50^ to 130° or 140° there was 
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an extension of 30' divided by a radial suppression between 80° and 
90° inclined towards the inner corona. From 280° to 350° were 
two tufts meeting at their bases, nearly at 310°, and both pointed 
at their exterior edges ; the largest extension of one was 36^ 
between 290° and 300°, the other rose to 50' between 330° and 
340°. The latter was nearly vertical. Three red prominences 
were seen at 75°, 100°, and at 280°, the last being visible to th& 
naked eye. The above numbers are only approximate." Th& 
above is a translation in ' Nature ' of a communication to Ast. 
Nach. No. 3378, by Prof. Geelmuyden. 

Baron Kaulbars, of the Eussian Expedition, who occupied a 
station in Bussian Finland, and was also favoured with a clear sky^ 
reports an unusually large development of the corona. He states^ 
that one extension was about double the length of the solar 
diameter. 

The two Gabnet-ebd Spots on Jttpitbb. — Herr Leo Brenner 
writes to us with respect to Mr. Denning's article in our last 
number as follows : — '* Allow me to state that these spots were- 
drawn by me on 1894 Sept. 20, and that the peculiarity of their 
rotation for the period 1894 Sept. 20 to 1896 June 8 was deter-^ 
mined by me from about 80 micrometer measures and transits. I 
found that the ' violin spot' and the 'garnet spot' were identical 
with certain spots which 1 observed in 1894 and 1895, in pre- 
paring a report on my observations of Jupiter which will shortly 
be published by the Vienna Imperial Academy of Sciences. In 
that paper there is given details of the rotation from about 200= 
other spots, as well as of these garnet-red spots, and the report 
will also contain six micrometer measurements of the belts and 
bands of the planet illustrating the curious variation of their 
latitude. 

" Mr. Denning will, I think, probably be disappointed in his- 
hope that the garnet-red spots will be observed during the next 
apparition, for when 1 observed them in June, the violin spot wa» 
nearly dissolved, and the garnet spot quite pale. I fear that both 
have already disappeared, but we may hope to see other similar 
garnet-red spots, as that latitude produced more than a dozen of 
them during the apparition 1 894-1 895." 

Herr Brenner also tells us that from his observations he infers 
that the rotation of Uranus cannot be far from 8^ hours,. and that 
a slow rotation of Mercury is an impossibility, and that this latter 
planet rotates in a period not far from 33 -or 35 bours^ He^ 
promises to give details in subsequent numbers of the Ast. Nach. 




The Inteenational Catalogue op Science. — ^In our August 
number we published some of the resolutions passed at the^ 
Conference which met to discuss the making of a complete 
Catalogue of scientific literature. We have as yet seen no- 
account of the proceedings nor of the schemes proposed, bat it is- 
possible that the discussion resolved itself into this question;:. shall 
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the Catalogue be absolutely alphabetical, or shall it be arranged in 
sections under subject-headings ? If the first of these plans were 
chosen the selection of the catch-word from the title of a paper 
is obviously important. No doubt more than one catch-word 
would be chosen and the paper indexed in more than one place, 
and this improves this method ; bilt the disadvantage is said to be 
that so many dissimilar subjects come into juxtaposition — Transits 
of Yenus with Venus's looking-glass, Phases of Mercury with 
mercury oxide. If the other method were adopted the question 
arises. Shall each subject be subdivided according to its branches ? 
e. g,, Shall Astronomy be divided into Geometrical and Physical, 
and these again into subsections ? The advantage of subject- 
division seems to be that a person interested in one subject has it 
all catalogued in small compass ; but the opponents of this method 
say that no two persons would classify alike, and that different 
sciences are so interwoven. Electricity with Magnetism, Astronomy 
with Optics, that it is impossible to separate them. Also they say 
that the advance of knowledge alters the boundaries of any 
particular science, as is exemplified by the fact that Optics is 
now coming into the domain of Electricity, and that by making a 
Catalogue on this plan we' should be merely setting up "a monu- 
ment of contemporary ignorance." The scheme which the Con- 
ference seems to have adopted of printing and circulating slips 
bearing the titles of all works as they appear, seems good as 
combining some advantage of both systems. A worker in any 
particular science can procure the sHps relating to his branch 
(though the difficulty of selection with a view to the future comes 
in here), and arrange them strictly alphabetically, or in subdivisions 
as he pleases. The arrangement in the bound catalogue is not on 
easy matter to settle to please everyone, and the Conference ha& 
done well to leave it for further consideration. 



The CoMPAiq^ioN of SiRirs. — A telegram from Kiel states that 
the very faint companion to Sirius has been again observed, this 
time by Dr. T. J. J. See at the Lowell Observatory, Arizona. The 
existence of this star was inferred by Bessel from the observed 
non-uniformity in the proper motion of the bright star, and his 
conclusion that Sirius was actually a binary was confirmed by the 
observation of the companion by Alvan Clark, Jun., in 1862. 
This star is not faint by reason of its small size, for from dynamical 
considerations it is believed to be of about half the mass of the 

primary star, whilst its light is only about ir^gth. The period 
of revolution is about 50 years. 

Laegb Meteoes. — Two brilliant meteors appeared on the night 
of September 10, and were observed by many persons. The first 
became visible at 9*^ 3"*, and to observers at Exmouth, Yeovil, 
Bristol, and other places in the S.W. part of England seemed 
much brighter than Venus, and traversed a path amongst the stars 
of Ursa Major in the N.N.W. sky, where it left a bright streak for 
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about 30 seconds. It was directed from a radiant near a Aurigas. 
The second appeared at 10^ 26", and was so brilliant that it quite 
illuminated the sky for several seconds. It was seen at South- 
ampton, Isle of Wight, Bridgwater, Bridport, Yeovil, Bristol, 
London, and many other places. Its real path seems to have been 
over Herefordshire, where it descended from an elevation of 7 1 to 
30 miles, and its apparent radiant was at 330° +71°, or slightljr 
east of /3 Cephei. 

Meastjees of Jupitbe's Diametbe. — Prof. Schur, with the 
Gottingen heliometer during the period 1891-96, has made de- 
terminations of Jupiter's diameters and obtains a mean result of 
37"'42 for equatorial, and 35"* 13 for polar diameter. This is 
practically the mean value of the best determinations with the 
heUometer, and is i" less than the best values with the filar 
micrometer. 

The Novembee Meteoes. — It is not too soon to call attention 
to the fact that observation of outlying members of the Leonid 
group of meteors may be made this year on Nov. 14 and 1 5 and a 
few days before and after these dates. Dr. Johnstone Stoney 
called attention to the importance of making accurate observations 
of these this year in a valuable paper in the ' Monthly Notices ' of 
June last. We shall hope to revert to this subject in our next 
number, but here we may state that Mr. Edney, of the Meteoro- 
logical Department at Q-reenwich, is preparing star-charts of the 
region of observation, a copy of which he will be glad to send to 
any applicant. 

The Wettest Septembee on Eecoed. — In the popular mind, 
September holds an excellent record for fineness, and there have 
been many Septembers in which this character has been well 
borne out, such as the ideal September of last year, and that of 
1865 when there was only one rainy day. At times, however, 
September shows that it possesses in a minor degree the rainy 
characteristics of the other autumnal months, rivalling in this 
respect the wet month of October, as has been the case this year, 
when the long-continued drought which had prevailed during the 
earlier part of the year pointed to a probability of excessive 
autumnal rains. The rainfall in the month of September this 
year has amounted to 5*54 inches, which is the largest Septemb^ 
rainfall registered at Greenwich since the commencement of 
authentic record in 184 1. It ranks also as ninth in the list of 
large monthly falls, having been exceeded in amount three times 
in October, twice in July, and once in each of the months of 
June, November, and December. Previous instances of large 
rainfalls in September have been 4*'**i2 in 1871, 4*"*oo in 1880, 
3**'99 in 1842, and 3*'*'9S in 1841. Notwithstanding this heavy 
September rainfall, the total for the first nine months of the 
current year is still 2| inches below the average. 
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The obituary for the past month includes the name of M. Hip- 
poly te Fizeau, the eminent physicist, whose name is inseparably 
connected with the determination of the velocity of light. The 
-deceased gentleman was 77 years of age. The death is also 
announced of Signer Luigi Palmieri, Director of the Vesuvius 
Meteorological Observatory. Signer Palmieri, who was bom in 
1807, has invented several instruments of a meteorological nature, 
find done much work in that science. 



Miss Caeolinb W. Bbuob, of New York, has added to her 
many donations to Astronomy by a gift to the Lick Observa- 
tory of a sum of money to buy a comet-seeker and photometers. 
Mr. W. W. Law has also made a liberal donation to the same 
institution to help to defray the expense of publishing the Atlas 
of the Moon. 

We are glad to see that Dr. Doberck has found time to again 
take up the observation of double stars. A recent contribution 
from him in Ast. Nach. No. 3378, consists chiefly of measures of 
;«outhern stars, 

Wb hear that the opening of the Yerkes Observatory, which 
was to have taken place during the summer, has had to be de- 
ferred, owing to delay in completion. 

It is announced that M. Folie has resigned the Directorship of 
the Brussels Observatory, which post he has held since 1885. 
^his step is due to reasons of health. 

Messbs. Hit&sey awd Holden, at the Lick Observatory, observed 
a bright prominence on the teroiinator of Mars on August 27. 

Eebata. — P. 305, line 17, for *'Struych" read " Struyek." 
P. 332, line 3, for "Neothenus '* read " Neoterius." 



From an Oxford Note-Book. 

• A JLAiTSY day is a good time to write notes. It has been raining 
rfiteadily since noon yesterday, and seems only now to be getting 
Teally interested in the business. But we are hot ungrateful for a 
pause in the continuous labour of the last ten days, and two oth6^ 
rainy mornings that we had produced beautifully clear afternoons. 
Indeed, we feel that we should not be very sorry to have it raining 
hard on the Eclipse morning — now only ten days hence — though, 
perhaps, we are over-estimating the philosophy of our tempera- 
ments. Personally, I have not yet tried an afternoon eclipse, and 
do not know what it is to watch the weather under such circum- 
4stances through a long morning, though I have vivid recollections 
of two restless nights, one of which was followed by a satisfactory 
^vent, and the other was not, and I still remember the terrible 
feeling of depression consequent upoii the latter. How does h 
cloudy eclipse compare in this respect with the Influenza ? If it 
is cloudy on August 9, 1 don't fancy it will be very easy to write 
anything afterwards about our doings, and so I may as well put 
•down something now. 
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We left Tokio for a glance at Nikko and its temples, where wa 
played the usual game of buying things from " merchants " with 
great enjoyment, and had a delightful day's walk to Chusenji with 
two fellow-passengers from the ' Empress,' who turned up pro- 
pitiously. An incident connected with the expedition is worth 
recording. Our friends, being at another hotel, had dined with us- 
the night before at ours, and were good enough to commend the 
dinner, not only to us, but to the landlord of their own hotel, to 
whom they pointed out the desirabiHty of treating us equally well 
when we returned with them the next evening. I wish I could 
do justice to the result ! When the other diners had finished their 
coffee and dessert we had only got about a third of the way down 
the menu, and the landlord was personally bringing up relays of 
" musiimes " bearing new and most excellent dishes, with a deter- 
mination which for some time we dared not oppose, though at last 
we were fain to cry " Hold ! enough." He quite won that game. 

On Monday, July 13, we embarked on H.M.S. 'Humber' for 
Akkeshi, the selected station in the northern island of Tezo or 
Hokkaido, which we reached on Thursday, July 16. The British 
fleet was already in the bay when we arrived (H.M. ships ' Cen- 
turion,' 'Eainbow,' 'Narcissus,' ' Immortalite,' Pique'; later the 
' Alacrity ' and ' Undaunted '), and as soon as we were within 
signalling distance the Admiral (Sir Alexander Buller) invited us 
to dinner on the flagship. We learnt that the fleet had been kept 
outside the bay for 36 hours by fog, which had only cleared a few 
hours ago, so that our journey (though not without experience of 
fog) had been a lucky one. The next morning the fog was again 
thick, though, on landing, we found that it was a sea-fog merely, 
and did not extend inland. We first enquired for the other 
astronomers. Professor Schaeberle and party we found established 
at one of the Japanese hotels, with their instruments mounted in 
the yard, much as we had formed the intention, of doing ourselves.. 
Mr, Hirayama was fiu-ther round the bay, and we visited him in 
the afternoon ; but as there was another hotel vacant, with a 
commodious backyard, we struck a bargain at once with the help 
of the officials, who were befriending us, and returned to the ship 
to lunch, feeling well satisfied. 



Fog prevented our landing the instruments next day — the- 
sampan, or flat-bottomed boat, which we had engaged to bring 
them off was trying for 4 hours to find the fleet and failed^ 
The distance from shore was about 2 miles and the fog very 
thick ; but the failure so disgusted the Q-ovemor of the 
District, who had taken all our arrangements under his personal 
supervision, that he came off himself the next morning in the 
sampan to see that the utmost was done, and arrived at 6.30 a.m» 
Being Sunday we were mostly asleep, but we responded to thi» 
display of energy as promptly as possible; were all ashore by 
II o'clock, and by dinner-time had made a good start in putting^: 



Oct. 1896.] Notes. 881 

up huts beEore the eyes of astonished natives. The work has pro- 
ceeded at a fair pace, and we are now at the stage of final adjust- 
ments. Our three huts in their enclosure (necessary to keep away 
dogs and fowls) are in full view as we sit, and are apparently 
standing the rain well. A local Japanese artist has painted dragon* 
and gods and the zodiacal signs aU over them, and the wetting 
has not affected his work at all. Still we shall not grumble wheib.^ 
it stops raining. 

* 

We have found the Japanese quite as delightful as they have 
been so often described. This is only a little fishing-village of 
course, but it has been very good to us, from the Governor down- 
wards. The Chief of Police is specially protecting us ; a rich 
merchant next door helps in numerous ways, and is hoping to 
lodge the Astronomer Boyal, when he arrives, in his own house. 
There is a fine old Japanese gentleman living on the hill, who was 
once a Samurai and never drew his sword without killing his man ; 
now he manufactures iodoform from seaweed, and has amassed 
enough money duriug the war to build a new house. He and his 
married daughter have the most beautiful .manners, and they send 
us gooseberries and herrings, and the kindest messages — as, for 
instance, that they were so sorry to think they could do so little 
for us, but perhaps it might be useful for us to know that they 
had a servant who could starch linen. It may seem a trivial matter 
in print, but let those who have never had to contemplate a 
gradually diminishing stock of clean shirts beware of under-esti- ' 
mating its value. We had a few of these excellent people to dinner,, 
and enjoyed ourselves immensely. So did they. 

When the Captain of the ' Humber ' was on shore the other day 
our interpreter (an invaluable man, by name Ishikawa) brought 
him up a telegram. ^ It was on an open sheet of paper, but we were 
by this time accustomed to Japanese publicity, and therefore not 
much surprised, and the Captain said there would be no answer. 
But Mr. Ishikawa explained that the messenger was not waiting 
for the answer as yet, but only to know " if it was all right " ; for 
if it was, he would take it back and bring it in an envelope in the- 
proper way. The paper was accordingly returned to him, and in 
about twenty minutes (the Post Office is about a hundred yards^ 
away) he returned with an official envelope, in which was the- 
official telegraph-form with the message as before ; he presented 
an official receipt for signature, and was officially informed thai? 
there would be no reply. This is undoubtedly the way to avoid 
making official mistakes — have a rehearsal. 

Col. Ejters and one of the naval officers went a ride the 
other day to Shibecha. They found it further than they thought 
and were fain to stay the night there, but they had forgotten to* 
take their passports and the police were dubious. After some 
time a Japanese Missionary was found who could speak a little* 
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English, and the situation \^as explained to the best of this 
interpreter's ability. Col. Eivers took care to mention that he 
was in Japan to see the eclipse, but this did not seem to produce 
much effect at the time. By 5 o'clock the next morning, however, 
some glimpse of his meaning had been caught : the Chief of Police, 
accompanied by a telegraphist accustomed to grapple with English, 
called upon the travellers and made them a long speech. The 
telegraphist had all the hard words written out on a piece of 
paper, which he consulted when, necessary, and said that all the 
police officers in Yezo had been given orders to be particularly 
kind to foreigners come to see the eclipse " for cause of Skiences"; 
and the present Police officer would do anything he could for 
them if only they would allow him. He said ordinary folk 
required passports, but they were quite exceptional, and they 
must forgive his oversight. This treatment is quite characteristic. 
'The Japanese have done their very best for us throughout. 

Pbofessoe Schaebbele's establishment is Just a drive and an 
iron away. [My poor golf-clubs have not been taken out of their 
case : I never saw a more abjectly hopeless country for the game.] 
In his backyard Providence or an earthquake has placed a rock, 
which just suits his forty-foot telescope to lean against. The tube 
is pointed up it to the exact spot which the Sun and Moon will 
occupy on August 9 at totality time, and on the top of the rock 
wa\e the Stars and Stripes. At the bottom of the tube is the small 
tent in which Professor Schaeberle will expose his 22x18 in. 
plates (a four-inch image of the Sun) and in which he was pre- 
pared to sleep if necessary. The intervention of Providence is 
clearly manifested in that the base of the rock in other azimuths 
is occupied by a pond, in which croak three frogs with a mighty 
^roak. They have been called by the genial Americans " the 
Akkeshi band " — though a much better performance may be heard 
in the hotel, from a young lady who sings and plays the Japanese 
banjo. Mr. Burckhalter has his big photoheliograph (with the 
spinning arrangement for varying the exposure for different parts 
oi: the corona) on the other side of the rock ; and two other 
friends make up a very happy party. 

Me. Shut Hirayama of Tokio is about a mile away round the 
t)ay. To reach him one must, moreover, ferry across the mouth 
of the lagoon, which opens out of the bay and is full of oysters. 
The oysters are not very interesting at this time of year, from th^ 
gastronomic point of view, though we liked being shewn the oyster^ 
beds and the experiments of a naturalist who is trying to make 
artificial beds. To get across the ferry one pays two sen to an 
Ainu lady with the coral of her lips tattooed a fine blue ; and takes 
one's seat in a big sampan. (The horses stand up.) On the other 
;flide, after passing one or two acres of fish rotting for manure, A 
fihort walk brings us to Mr. Hirayama's hotel. He is an 6A 
iriend, having been at Greeliwioh for some time a few years ago; 
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and makes us very welcome. He has also set up a forty-foot 
photoheliograph, but m the horizoutal position with a siderostat at 
the end. His plates are etea bigger than Professor Schaeberle's 
(24x20), but he has made excellent arrangements for manipu- 
lating them, and seems altogether comfortable and prepared for 
the best. We had a long chat about hia particular form of 
siderostat, but any reference to this must be deferred for the 
present. 

A liABHE number of dictionarie^i and treatises on the language 
have besn constructed for the guidance of those wishing to learn 
Japanese, but none of them seem to me very compendious. There 
is o, tendency to aim at completeness which leads to the intro- 
duction of phrases not often required ; such as ; " I will lie down 
a bit, as I feel sea-sick." 

Japanese : Fane ni yoimaskita Icara, ckotto nemasho. 

Literally : Ship in have-got-tipsy because, little will lie. 

Having spent some time in committing to memory this and other 
phrases which I was never able to use, J venture to put down the 
really necessary words and phrases, so that others may not be put- 
to needless trouble : — 

Ohityo \ = Good morning (at any time of day). 

Tabetai = We are very hungry, please get dinner ready. 

Hayaha, hayahi = Please hurry up ! 

Biirii deakat = Have you got any beer? 

Biira dea = Tes, we have, very good beer, 

Toroahii ! = Good 1 

Motto deslca^ = Is there another course coming ? 

Motto arintasen = The menu is finished. 

liura ? ■= How much to pay ? 

Sayonara = G-ood-bye. 

This note is pencilled at local midnight preceding the eclipse^ 
Half my slides are filled (the operation of filling when complicated 
by " backing " the plates and putting on " standard squares " is not 
a rapid one) and the dark-room is now occupied for a ti^le by the 
Astronomer Hoyal, We are pretty cheerful, for the day has been 
brilliantly fine. Last night a daj of gloom and fog had left ite 
unmistakable mark upon our spirits ; but since 7 this morning we 
have been as busy and merry as bees in full sunshine. The final 
rehearsals have gone without a hitch, the officers and men of 
H.M.S. ' Linnet, which brought the Astronomer K-iyal and has 
stayed by ub, performing their t'volutions like clock- worit. H.M.S,- 
' Pique ' has arrived in the bay and vrill take us oft on Tuesday, ■ 
and H.M.S, ' Alacrity,' with Admiral Biiller on board, is expected 
to-morrow morning. We liad a great crowd of visitors to watch 
our rehearsal, and the little .Ta])s ai-e never tired of mimicking the 
steady " one, two, three " of the time-caller. Iq fact after a good 
de^l pi hard work we are all ready. And now what is to-morrow 
t^ bring forth? 
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It is all over! This note might have been written during 
totality for all the good we did. The morning of August 9 was 
<3loudy and fop:gy. We had all put the final touches to our 
apparatus and had nothing to do but wander about in a state of 
suspense. The fog seemed to grow thinner and at noon the Sun's 
disc shone through. It was more or less visible until the partial 
phase was well advanced, when the fog shut down finally. Not a 
gleam of anything was seen during totality. In an hour or two 
x?ame a telegram from Esashi saying that the Corona had been 
"faintly visible, several plates exposed"; but other telegrams 
followed, showing that the bad weather had been vddespread, and 
it seems pretty certain that the Japanese expeditions have drawn 
blank. We packed up with feverish haste and were on board 
H.M.S. ' Pique ' on Monday afternoon and at Yokohama on 
Thursday. Since then we have been trying to forget our dis- 
appointment in the distractions of shopping and sight-seeing. 

TxJENiNG over the leaves of a story-journal on August 10, the 
following caught my eye : — 

When Q-eorge IV. arrived in the Leith Koads on hie visit to Scotland, the 
rain poured down in siich torrents that Sir Walter Scott was deputed by the 
citizens humbly to request his majesty to postpone his debarkation till the next 
day, which he did in the following amusing speech : 

" Impatient, sire, as your loyal subjects are to see you plant your foot upon 
their soil," they hope you will consent to postpone your entry till to-morrow. 
In seeing the state of the weather, I am myself forcibly reminded of a circum- 
stance which once occurred to me. I was about to make a tour through the 
Western Highlands with part of my family. T wrote to the innkeeper of a 
certain hostelry, where I meant to halt a day or two, to have rooms prepared 
for me. On the day appointed it rained as it does to-day, unceasingly. As we 
drew near our quarters, we were met on the hill over his house by our Boniface, 
with bared head, and backing every yard as I advanced, who thus addressed 
me: 

** * Gude guide us, Sir Walter, this is just awful ! Siccan a downpour I 
.Was ever the like ? I really beg your pardon. I'm sure it's no fault o* mine. 
I oanna think how it should happen to rain this way just as you, o' a' men o' this 
warld, should come to see us. It looks amaist personal. I can only say, for 
my pairt, I'm just ashamed o' the weather.' 

" And so, sire, I do not know that I can improve upon the language of the 
honest innkeeper. I canna think how it should rain this way just as your 
majesty, of all men in the world, should have condescended to come and see us. 
lean only say, in the name of my countrymen, 'I'm just ashamed o* the 
weather ! * " 

When the sharp sting of disappointment is over, one is fain to 
admit that there have been many conpensations. We have had a 
^most delightful trip in many ways : seeing Canada and the Pacific, 
and wondrous Japan ; and last, but not least, we have seen some- 
thing — a very little it is true, but still far more than most people — 
of H.M. Navy. We asked the Admiralty for a ship to aid the 
expedition ; but circumstances so ordered it that we have had the 
help of almost a fleet ! We have grateful recollections of the 
* Humber,' which took us to Akkeshi, the * Linnet,' which helped 
us there, and the * Pique,' which brought us back. The officers and 
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men of the 'Linnet' learnt their parts so quickly, that the 
rehearsals went without a hitch from the second day. Moreover, 
they shot us a duck, and gave us a concert on board. We shall 
not easily forget the entertainment: the rigging draped with 
flags, the picturesque grouping of the men with the lamp-lights 
dickering on their faces, the cheery humour of the singing to a 
skilful harmonium accompaniment. Captain " Bobby " Sparkes 
and his ship are now off to the Behring Sea for two months, and 
he takes our very best \^dshes with him. 



It will be remembered that Mr. Charles Burckhalter has pro- 
posed a method of exposing plates to the corona which, if not new 
in principle, is at any rate new in application. By means of a 
revolving disc placed in front of the plate and cut into a peculiar 
shape the exposure which any part of the corona receives is 
graduated in some inverse relation to the brightness, the aim 
being to secure pictures in which the faint outer corona is shown, 
while the bright inner is still not too much over-exposed. We paid 
a visit to Mr. Burckhalter one morning and saw his apparatus ; 
and we greatly admired the skill with which he has overcome 
the difficulties obviously attending such a project. To describe his 
apparatus here would take far too long, but I am glad to be able to 
set down these few words of appreciation for what they are worth. 
Mr. Burckhalter must have spent an immense amount of time in 
arranging the details, and had no subsidy of any kind. His 
disappointment must have been specially severe ; and I sincerely 
hope he will have another chance with better luck. What big 
stakes one plays for in this eclipse game ! 

There is a legend extant in Japan of an eclipse which occurred 
a thousand years ago. Two eminent astronomers, A and B, of the 
same nationality, arrived about the same time, and their instruments 
were received for examination by the customs authorities in the 
same building. Both A and B were equally anxious to minimize 
any delay ; but while A took very energetic measures to this end, 
visiting countless officials with letters of introduction, and hiring 
an army of coolies to carry out the instruments when it should be 
allowed, B was content to await events* In course of time, A's 
efforts were crowned with success, and the coolies went to work ; 
but when they reported the removal accomplished, and A went to 
inspect the result, he found that they had got out B's instruments 
by mistake ! Moreover, B had apparently been on the spot, and 
had seen the transaction, but, as he explained apologetically to A, 
he had been unable to stop it, not knowing any Japanese. 

On August 20 M. Deslandres gave a very pleasant dinner at the 
Club Hotel, Yokohama, at which we met the officers of the French 
man-of-war * Alger,' and also Professor and Mrs. D. P. Todd. The 
* Alger ' had taken M. Deslandres from Yokohama to Esashi, and 
had brought him back, giving a passage at the same time to Prof. 



Notet. 



[No. 2«- 



and Mrs. Todd. We learnt that the corona had been seen through 
clond at Esashi, and some pistes bad been exposed, but we did not 

Sther that much was thought of the result. The next day we- 
nched on board the ' Coronet,' the yacht which had brought^ 
Professor Todd's party to Yokohama, and came to the conclusion 
that the journey must have been most enjoyable. From the- 
* Coronet ' we were put on board the ' Empress of China,' home- 
ward bound. 

The following extracts from a Japanese guide-book aSord some' 
curious examples of inference : — 

"The breadth of the waterfall is estimated at about 12 feet ; but 
as the visitors cannot approach to the base of the waterfall, on this 
Biccount its exact size cannot be obtained." ••••*• 

" One branch of the eave is at least fifty yards deep, the other 
has only been once explored. A man went in one morning and 
came out next day, from which it is calculated that the lengtb 
must be at least 23 mi!es." •••*•• 

" On the right-hand bank of the stream are several hundred 
images of Buddha ranged in a long row, the exact number of whiclt 
ia unknown. They alu ays count up differently, however often the- 
attempt is made ; and even the expedient of pasting a slip of paper ' 
on to each one, so as to be quite certain of making no njist^e, is 



Ik Japan the scenery is good, both human and landscape; also 
manners, woodwork, ornamental work of various kinds, the lai^ 
hotels, and climate may be commended. Matches are bad, often 
brewing or fizzling out ; and the same may be said of promieeSr 
both human and meteorological. 
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The Leonids. 

The dense part of the Great November swarm of meteors will in 
1899 return to the node of their orbit, the place where their 
orbit intersects tlie Earth's path. The Earth comes round to this 
point about the middle of November in every year. The head of 
the stream will probably reach that position in the latter part 
of the spring of 1899 ; and if so, the Earth will pierce through the 
mighty stream, which takes more than two years to pour past the 
node, in the following November, in November 1900, and perhaps 
also in November 1901. Transits of this kind have been going on 
for centuries, and on each such occasion a few millions of the 
meteors are intercepted by the Earth, and produce the splendid 
displays which are seen on such occasions, and a few more 
millions pass close enough to the Earth to be diverted from the 
meteoric orbit into others slightly different. Meantime the count- 
less hosts that escape the Earth pursue their course undisturbed, 
each meteor moving independently of the rest. Their periodic time 
in their orbit is 33 years and a quarter, so that the great swarm 
revisits the Earth three times in a century, and on each return of 
this kind the Earth passes more than once in successive years 
through the meteoric stream, scattering some of its members in 
the way described above. After the Earth has passed, those 
Leonids that have been influenced by it find themselves with 
periodic times slightly differing from that of the main stream, and 
this causes them gradually to distribute themselves rouud the 
whole orbit, so that the Earth encounters a few of them every 
year, even in those years when the main body is in a distant part 
of its orbit. 

Now, observations of these scattered Leonids are of very sub- 
ordinate importance, except in the solitary case of Tempel's comet, 
which is probably one of them. Nevertheless it is not impossible 
that observations can be made in the present month which may 
prove to be of exceptional value. It is quite possible that the 
genuine main stream may be more drawn out in front than we are 
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yet aware of, and that some of the foremost of the procession may 
reach the Earth's orbit long before the spring of 1899. If so, 
observations of these will be of the greatest theoretical import- 
ance. It is even not useless to be prepared for the possibility that 
the Earth may encounter some of them in this present year. If 
so, they will manifest their presence about the middle of the 
month by being more condensed than the sporadic Leonids seen 
^very year, and by the much greater definiteness with which they 
come from one radiant-point, which will lie near that point in Leo 
whose right ascension is 149° and whose north declination is 23°. 
The Earth will only take about five hours to pass through the 
advanced part of the real procession, whereas it will encounter 
sporadic Leonids on several successive nights. 

The great majority of the observations made in 1866, 1867, and 
the few following years were of little value ; but fortunately a few 
astronomers were alive to the importance of obtaining the data 
which could be made use of in subsequent calculations. These 
useful points are the longitude of the node of the orbit, and the 
position of the radiant-pomt of the meteoric shower ; observations 
of the former are easy, as it is given by the time of the shower, and 
these astronomers therefore directed their efPorts towards ascertain- 
ing the radiant-point with precision. But, in the absence of the 
photographic appliances which we now possess, the result was far 
short of what was desirable. The following are the determinations 
made use of by Professor Adams in the marvellous computation by 
which he ascertained the orbit of the Leonids, and they are 
probably as good as could then be secured : — 

Position of radiant-point. 
Oljserver. R.A. Decl. 

Adams 148° 50' 22° 10' N. 

Baxendell 149 ^^ 22 57 

Briinnow 150 22 

Challis 149 39 23 12 

Herschel 148 9 23 48 

A. Herschel ...... 1 49 24 



Mean.... 149 12 23 1 

It will be observed how much these differ and how much they 
therefore fall short of the accuracy we may now hope to attain by 
photographic methods. The following extract from a letter with 
which General Tennant, P.R.S., F.E.A.S., has favoured the 
writer gives the best guidance to observers with which he i& 
acquainted : — 

" Suppose an ordinary camera with a good wide-angle lens, 
which will admit of a considerable aperture being used over the 
whole plate, to be mounted equatorially, pointed to the radiant of 
the swarm as nearly as possible, it would of course depict, as lines, 
the courses of all the priucipal meteors which passed before it, 
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and as points the principal stars ; it would be thus easy to find 
the radiant with some accuracy. I would lit up the camera with 
a roller slide, and its continuous film, and the exposed surface 
could then be changed frequently at regular intervals, and the film, 
should be developed (as I believe it can be) without being cut, so 
as to ensure that there was no change in the succession of the 
images. A continuous watch would thus be kept on the neigh- 
bourhood of the radiant for as long as necessary without any very 
great tax on the observer, whose only business would be to traverse 
the film at the proper times. Of course the number of cameras 
might be multiplied if thought necessary, and each be directed to 
a different part of the sky ; but, while these would extend the 
area of registration, it would not be so easy to carry back the 
traces to the radiant. Probably one of the Cooke lenses, invented 
by Mr. Dennis Taylor, F.K.A.S., would give the best means of 
observing a wide field. I do not think that the focal length need 
be great, as a very moderate scale would give far more accuracy in 
the individual tracks than we have yet seen ; but that is to a great 
extent a question of expense and convenience." 

The two points to be determined are the longitude of the node 
of the orbit and the radiant-point of the meteors as they enter 
the Earth's atmosphere. The first is easily observed, as it is 
determined by the time when the shower occurs. Both the time 
it bf gins and ends should be noted, and if portions of film are 
successively exposed, as General Tennant suggests, the time of 
beginning and ending each exposure should be recorded. The only 
satisfactory way of determining the radiant-point is by the 
photographic method. 

It is of much theoretic importance that these two determina- 
tions shall be made in each of the years that the shower presents 
itself ; for if, as seems probable, the stream of meteors does not 
lie accurately along tiie main orbit, this fact will be brought to 
light by the observations : and it is probable that mathematicians 
will be able to extract information of great interest about the 
past history of the Leonids from a study of the cause of any 
deviations that may be observed. For this purpose, observations 
on the extreme front and the extreme rear of the stream are 
obviously of special value. Hence it is that if any opportunity 
occurs this year it should not be lost. 

The orbit, as determined by Professor Adams, was in 1866 : — 

Period 33*25 years (assumed). 

Mean distance 10*3402 

Excentricity 0*9047 

Perihelion distance 0*9855 

Inclination 16° 46' 

Longitude of node 5128 

Distance of Perihelion from node. 651 

Motion retrograde. 

2i2 
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This orbit seems to intersect the orbit of Uranus. By the 
better observations which we may hope to see made within the 
next few years, it can probably be ascertained with certainty 
whether the two orbits do intersect. Again, there is reason to 
suspect that the meteors and the great planet Uranus were both 
at or very near the point of intersection of their orbits in the end 
of February or beginning of March of the year a.d. 126. We 
may hope also to ascertain whether this was so. Further, the 
meteor stream is slowly lengthening — a process which must ha\ e 
at some time begun. We may, if sufficiently accurate observations 
can be made, hope to ascertain, or to lay the foundation for 
ascertaining, when this lengthening out process began. If it 
should turn out to have been 1770 years ago, Le Terrier's 
surmise that the swarm was a compact cluster previous toA.D- 126, 
and that in that year it came across the planet Uranus, and was 
by it drawn into the Solar System, will be abundantly confirmed. 

Owing to, precession, and to the perturbations which the 
Leonids sufPer from the planets, the heliocentric longitude of the 
node, which in 1866 was 51° 28', is increasing on the average by 
io2''*6 annually. This average does not take account of nutation, 
nor of the inequalities in the rate of shift of the node. Nutation 
may be left out of account, as it could only afPect the time of the 
Earth's reaching the node by something less than 8 minutes, 
which, in dealing with a phenomenon that lasts five hours, we 
need not regard. But the inequalities in the rate of shift are of 
more serious import. They and the uncertainty in the older 
observations as to what epoch during the shower is that which 
was recorded, make the deviations from the times, calculated on 
the hypothesis of a constant shift, average about 7 hours in the 
14 recorded observations (14, if we may suppose the meteors seen 
in A.D. 931 to be Leonids, which seems doubtful), and on one 
occasion (in a.d. 1533) it amounted to a whole day. In 1866 the 
observed longitude fell short of the calculated by 18', an angle 
which the Earth describes in about 7 hours. Adding, accordingly, 
18' to the observed longitude in 1866, and allowing for a constant 
shift since of io2"'6 annually, we find for the computed time of 
the middle of the shower this year (if the front of the stream has 
reached the Earth's orbit) the following value : — 

1896 November 13** 23^ 

with an equal' probability that the actual time will deviate from 
this by any interval up to 7 or 8 hours, and a possibility that the 
deviation may be greater. 

Hence a watch should be kept from at least midnight on the 
13th till near midnight on the 14th. The Moon will be absent in 
the morning hours ; and, if the shower occurs in the evening, 
when the Moon will shine, many of the meteors are so bright that 
some are likely to be visible both to the eye and in a photograph. 
Of course it is uncertain whether the stream extends far enough 
in front to reach the Earth at all this year. 
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A better determination of the time of the return of the meteors 
might be obtained by taking Adams's orbit and computing the 
actual perturbations it has sufPered from Jupiter, Saturn, and 
Uranus during the revolution of the meteors since 1866 which 
has now been nearly described. 

It would also be very desirable to form an ephemeris of the 
position of the swarm in space, so that effort's may be made during 
the next few months, when the swarm will be in its best position, 
to get a photograph of it. The densest part of the swarm at 
present lies to the north of the interval between the orbits of 
Jupiter and Saturn, or shghtly farther out ; and as it is about 
100,000 miles across, it is quite large enough to be visible on a 
photograph, if not too faint. 

Appendix. 

The following list of papers about the Leonids will be useful 
to anyone who wishes to consult the original sources of informa- 
tion : — 

Two important memoirs by Prof. H. A. Newton will be found 
in 'Silliman's Journal' for 1864, vol. xxxvii. p. 377, and vol. 
xxxviii. p. 53. 

The result of Professor Adams's splendid investigation was 
announced in the ' Comptes Hindus ' of the Academy of Sciences 
of Paris, of the 25th March 1867, p. 651 ; aiid a fuller accouut 
of it will be found in the ' Monthly Notice;* ' of the Hoyal Astro- 
nomical Society for 1867 April, p. 247. 

An account of Signor Schiaparelli's contribution will be found 
in * Les Mondes ' for 1866 December and the tirst quarter of 
1867. An outline of them in English, froai the pen of Professor 
Newton, will be found in the 'Philosophical Magazine' for 1867 
July, p. 34. 

M. Le Verriers communication was made to the French 
Academy of Sciences, and is published in the ' Comptes Eendus ' 
of the 2ist January 1867, p. 94. 

A paper by the present writer will be found in the ' Monthly 
Notices ' of the Koyal Astronomical Society for 1867 June, 
p. 271 ; and in the ' Philosophical Magazine ' for 1867 September, 
p. 188. 

In 1879 Professor Newton delivered in America an interesting 
lecture on " The Relation of Meteorites to Comets," of which a 
report is published in ' Nature' of the 6th and 13th of February 

A discourse by the present writer, in which a general survey is 
taken of the whole body of discoveries which were made in con- 
nection with the last visit of the November meteors, is reported 
in the 'Journal of the Eoyal Dublin Society' of 1869 April 3, and 
in the ' Proceedings of the Eoyal Institution of Grreat Britain ' of 
1879 February 14. G. Johnstone Stonet. 
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Remarks on the Progress of Celestial Mechanics since 

the middle of the Century, 

[Continued from p. 358.] 

In 1890 was published the memoir of M. H. Poincare, entitled 
* Sur le probleme des tres corps et les equations de la dynamique/ 
and which obtained the prize of the King of Sweden. Most of 
the results of this memoir were worked over and presented anew 
with greater elaboration and clearness by their author in ' Les 
Methodes Nouvelles de la Mecanique Celeste.' Here we find a 
large number of new and very int-eresting theorems. 

First is to be noted the class of particular solutions in the 
problem of the motion of a system of material points which are 
now named periodic solutions. The initial relative positions and 
velocities of the several points are so adjusted that, after the lapse 
of a definite time, the latter retake them. Hence is evident a 
method which may be employed to elaborate this special case of 
motion, viz. by the tentative process \^nth mechanical quadratures. 
M. Poincare has divided this sort of solutions into three classes, of 
which, however, the second and third are not essentially different. 
He has shown that, in the latter classes, the values of the arbitrary 
constants of the problem must be so adjusted that no secular 
inequalities, or, as Professor Gyld^n calls them, elementary terms, 
may arise. The number and variety of these particular solutions 
is far greater than one would at first sight imagine. 

We come now to a second class of particular solutions named 
by the author asymptotic. It arises from the consideration of 
solutions differing very little from periodic solutions. Here we 
have to deal with linear differential equations having periodic 
coefficients. The integrals of these contain in their terms expo- 
nential factors, and on the nature of the exponents of these 
factors depends the quality of the resulting solutions. M. Poincare 
has named these exponents characteristic. They are roots of an 
algebraic equation of a degree equal to the number of dependent 
variables involved in the question. If any of these roots are 
imaginary, with real portions or wholly real, we are in presence of 
asymptotic solutions. The algebraic equation mentioned contains 
the unknown only in even powers : hence the characteristic ex- 
ponents are in pairs having the same absolute value, but with 
contrary signs. In all the cases presented by astronomy, where, 
on account of the near approach to circular motion, a periodic 
solution can be taken as a first approximation, it appears that the 
squares of the characteristic exponents are all real and negative. 
Thus there is no call here to consider this sort of solution, and 
this fact roust much diminish the interest of the astronomer in it. 
M. Poincar^ has, however, elaborated it with great pains, showing 
how the effect of higher powers of the deviations from the periodic 
solution may be tp,ken into account. The series resulting are, 
nevertheless, divergent, as in other cases. 
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The secoDcl volume of the * Methodes Nouvelles ' is devoted to 
the elaboration and coasideration of various processes for de- 
veloping the integrals of planetary motion according to the powers 
of a small parameter. The chief of these are due to Professor 
Newcomb and MM. Lindstedt and Bohlin ; but M. Poincare has 
augmented the number of them by introducing modifications of 
his own. All involve the principle of recurrence : that is, the 
first step is the only one which is independent, the following 
depend on all that precede. These methods, in their general 
aspect, do not difEer from the old developments in powers of the 
disturbing force, except the operations are so adjusted that the 
time never escapes from the trigonometric functions. This is 
accomplished by greatly augmenting the numbet of the elementary 
arguments, and by supposing that the rate of motion of each of 
these is developable according to integral powers of the before- 
mentioned parameter, or, in some cases, of its square root. 

When there is more than one elementary argument, the series 
obtained in all these ways are pronounced to be generally divergent 
in the rigorous sense of the word. M. Poincare brings forward 
several methods of proof of this. The first depends on the presence 
of small divisors in the expressions of the coefficients. However, 
when we do not insist on developments in powers of a parameter, 
this method of proof has no application. Another method is 
derived from the principle that two characteristic exponents 
vanish for every uniform integral that exists. But the integrals 
which necessitate this conclusion must not only be uniform, they 
must be valid for every possible case of the problem. Now the 
integrals known as those of the conservation of living forces and 
of areas are of this nature ; but the integrals derivable from the 
series of Delaunay, Newcomb, and Lindstedt are valid only for a 
limited range in the values of the linear variables. For instance, 
in the problem of the three bodies, if the deformation of the 
triangle formed by these bodies is such that we cannot find any 
two sides, one of which sustains to the other an invariable relation 
of greater to less, we cannot apply the mentioned series. And 
here it is well to note that the defect of convergence does not 
arise from the application of the processes of integration, but 
already exists in the development of the perturbative function 
before integration commences. Thus Delaunay's development of 
this function at the beginning of his lunar theory is divergent and 
illusory, unless we have the lunar radius in apogee always less 
than the solar radius in perigee, and that without regard to the 
mode of expressing the coefficients. Some of the particular 
integrals, relied upon by M. Poincar^ to establish the vanishing of 
all the characteristic exponents in case we accept M. Lindstedt's 
series as valid, lie, so to speak, on the boundary of the domain in 
which these series are convergent. 

In the third place an appeal is made to the alleged non-existence 
of analytic and uniform integrals beyond those already known* 
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Were this non-existence clearly established it would decide the 
question on the side where M. Poincare has placed himself. But, 
at least as far as the non-existence of integrals of this nature in a 
limited domain for the linear variables is concerned, the proof 
given for it is quite defective. This proof consists in ascertaining 
how these integrals, supposing them to exist, would behave, should 
we attempt to derive periodic solutions from them. It is difficult 
to present this matter without the assistance of algebraic formulae : 
nevertheless, it may be attempted. Let there be a number of 
equations whose left members are formed by the product of two 
factors. When we pass to a periodic solution, one of these 
factors becomes zero. "What conclusion can we draw from each 
of the thus modified equations? Evidently one of two things: 
either the remaining factor of the left member is infinite and the 
right member indeterminate, or it is finite and the right member 
a vanishing quantity. Now in case we are obliged to accept the 
first conclusion, were it only but once, M. Poincare has demon- 
strated the non-existence of integrals ; but, granting that it is 
proper in every case to accept the latter conclusion, the demon- 
stration fails. Now he declines to consider the latter alternative, 
saying that he does not believe that any problem of dynamics, 
presenting itself naturally, occurs where the right members of the 
mentioned equations would all vanish. But it should be borne in 
mind that, while they do not vanish in the general equations, the 
adjustment of the values of the linear parameters required by the 
passage to a periodic solution may bring about their vanishing. 
Thus, in the lunar theory, a periodic solution is brought about by 
making €=o, 6' = o, and y=o; the result is the vanishing of 
every coefficient having any of these quantities as a factor. 

M. Poincare appeals in another place to the fact that the Lind- 
stedt series, if convergent, would establish the non-existence of 
asymptotic solutions. But this observation is irrelevant for the 
reason that the domains of the two things are quite distinct. 
In any case where Lindstedt series are applicable there are no 
asymptotic solutions, and, where there are asymptotic solutions, 
Lindstedt's series would be illusory. 

We owe much to M. Poincare for having commenced the attack 
on this class of questions. But the mist which overhangs them is 
not altogether dispelled ; there is room for further investigation. 

G. W. Hill. 



On the Level of Sun-spots *. 

In spite of the large number of solar theories now awaiting 
scientific acceptance, our actual knowledge regarding the Sun is 

* A paper read at the meeting of the American Association for the Advance- 
ment of Science, 1896 August, by Prof. E. B. Frost. (Beprinted from the 
* Astrophysioal Journal/ 1896 October.) 
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decidedly limited, and the mass of statistics regarding its surface 
that has accumulated in recent years has thus far not greatly 
clarified our views as to the nature, and still less as to the causes, 
of the solar phenomena. 

I desire for a few moments your attention in considering our 
present knowledge as to the elevation of Sun-spots, and I will 
state at the outset that in the light of recent observations I shall 
venture to call in question the venerable theory that Sun-spots are 
depressions in the solar atmosphere. 

Jn speaking of levels we must proceed from some accepted 
plane of reference ; and the most natural plane, or surface of 
reference, would be the solar photosphere. Here we are abruptly 
confronted by the theory of Schmidc, elaborated in a convenient 
form by Knopf *, according to which the photosphere is merely an 
optical illusion, produced by circular refraction in the Sun itself, 
supposed to be a globe of glowing gas without a condensed 
stratum. Prominences, faculee, spots, and the granulation are 
explained as effects of anotnaloas refractions due to local changes 
of density somewhere within the gas ball. 

This theory, worked out as it is by careful mathematical 
reasoning, deserves and has received respectful consideration. 
Nevertheless, in view of the physical improbability of Schmidt's 
primary assumption that in its outer portions the gaseous mass 
maintains its state without condensation, the physicist will feel 
obliged to reject the theory, which also suffers from the funda- 
mental defect of faiUng to account for the solar spectrum on the 
accepted principles of physics. Moreover, any one who has with 
some contiiiuousness studied the phenomena of the solar surface 
must affirm that he has observed realities, not illusions. The 
perspective effects on prominences as they pass around the limb, 
the motion and permanence of spots, the displacements of spectral 
lines on the approaching and receding limbs, and in fact all the 
phenomena concerned in the solar rotation, are distinctly contra- 
dictory to Schmidt's theory. In dismissing it from further con- 
sideration, however, we shall take with us the important inference 
that refraction within and on the Sun itself may modify in some 
considerable degree the phenomena we observe. 

In illustrating an application of this inference we may digress 
slightly by citing a theory of spots and faculae suggested by 
James E«nton in a recent number of ' Nature ' t, received while 
this paper was being written. He advances the idea that a spot 
and the surrounding faculsB are due to an anticyclonic area (of 
descending currents) over the photosphere. In consequence of 
the convexity of the successive surfaces of equal density in the 
solar atmosphere, the radiation from the photosphere centrally 
under the anticyclonic area will be divergingly refracted so that 
it will appear to emanate from a greater area than is actually 
the case. Hence there will result a deficiency in the intensity 
* Jena, 1893. t 'Nature/ liv. 317 (1896 Aug. 6). 
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of the radiation as compared ^^dth that from a portion of the 
photosphere over which the atmospheric pressure is normal and 
the surfaces of equal density are concentric with the photosphere. 
At the outer edge of the high pressure area Renton considers that 
the refraction would cause the rays to converge, compressing into 
a smaller area of the apparent disk the radiation from a ring of 
photospheric surface around the " spot," with consequent increase 
in surface intensity, thereby producing the faculae. While 
observers will probably agree that refraction must be much less 
effective than the general absorption by the affected atmospheric 
area, Renton's suggestion is nevertheless important as recognizing 
in a rational way the possible results of refraction. 

Reverting, then, from our digression, we shall adhere to the 
view that the photosphere does exist as a condensed stratum of 
some stability, granulated perhaps by the friction of overlying 
atmospheric currents, and we shall employ it as our surface of 
reference. 

In now considering the elevation of Sun-spots with respect 
to the photosphere we shall be able to avail ourselves of four 
different lines of evidence: (r) direct observation; (2) the solar 
rotation ; (3) thermal absorption ; (4) spectroscopic observations. 

The belief that Sun-spots are depressions in the photosphere 
dates back to the last century, when Wilson of G-lasgow asserted 
this to be the necessary conclusion from observed effects of 
perspective. Probablv most observers have at some time noted 
cases where the penumbra appeared foreshortened as the spot 
rounded the limb. The writer has been led to re-examine the 
question of the elevation of spots from the evidence of thermal 
absorption, and in a paper * before this Section at the meeting in 
1892 ventured to account for certain measurements on spot 
radiation on the ground that they " lie in a higher stratum than 
the photosphere." Within the past two years a large amount of 
direct observational material has been adduced by assiduous 
observers to show the incorrectness of the Wilsonian doctrine. 

At the meeting of the Royal Astronomical Society in December 
1 894, r. Howlett presented to the Society t several volumes of 
solar drawings which in all represented the devotion of thirty- 
five years to the study of the Sun's surface, chiefly with a view 
to determining this very question : are Sun-spots elevations or 
depressions with respect to the photosphere? Howlett's con- 
clusion is that his direct visual evidence decidedly refutes the 
depression theory. Indeed, in the rare cases where the per- 
spective effect seemed to displace the (supposed) central umbra 
towards the centre of the disk, the evidence was by no means 
necessarily in support of Wilson's view ; for it was not proven 
that the umbra was central when the spot was further from the 
limb, and hence not subject to distortion by perspective. More-^ 
ON er, Howlett found his visual observations to be corroborated 
* A. N., oxxx. 129-146 (1892)4 t M. N., W. 73-76 (1894). 
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by an examination he w as permitted to make of the G-reenwich 
solar photographs. He asserts that " instead of the penumbra 
of spots possessing shelving sides, sloping down towards the umbra, 
it (the penumbra) presents a convex surface ; that is to say, a curve 
conformable to the general contour of the solar orb." Howlett 
also cites the names of Spoerer, Perry, Eanyard, and Whipple of 
Kew, as experienced observers who were satisfied of the incorrect* 
ness of the depression theory. 

In the ' Monthly Notices '* for 1895 April, Sidgreaves brings 
the data obtained in the long series of^ visual observations at 
Stony hurst to the support of Howlett's position. Of 187 single 
tests — of spots suitably situated for use for the purpose — he finds 
140 opposed to Wilson's depression theory, and but 47 which 
might seem to confirm it, although he adds that at Wilson's own 
" valuation of their testimony, nearly all the 47 wituesses will go 
out of court." Individual spots are cited by Sidgreaves in which 
the visual and photographic evidence is convincing as to the 
elevated nature of the spots. Both Howlett and Sidgreaves 
refer to the impossibility that notches could be made in the edge 
of the disk by any ordinary spots, if they are depressions ; while 
notches might occur as spots approached the limb, as was con- 
tended by Lalande, KirchhofE, and others, if spots are elevated 
masses of gas. 

Per contra, however, it should be stated that the careful study 
of a large number of photographs, made some thirty years ago 
by De la Eue, Loewy, and Stewart, led them to adopt Wiison's 
view ; and the measurements of Secchi and others, although 
difficult, were accepted as indicating a depression of the umbra of 
a few thousand miles below the photx)8phere. 

In summing up this conflicting evidence from direct observa- 
tion, I believe it must be admitted that the question of elevation 
of spots is at least an open one, and deserving careful considera- 
tion from students of solar physics. 

We next examine the evidence afforded by the rotation of the 
Sun, as determined by the motions of the spots, faculse, and photo- 
sphere itself, availing ourselves for this purpose of the valuable 
results recently published t by Stratonoff, in combination with 
the classical researches of Duner J and Spoerer. Stratonoff had 
for an object the study of the motions of the faculae, and he 
reaches the satisfying result that they exhibit an equatorial 
acceleration as do spots. I use the word satisfying, since the 
researches of Wilsing and of Belopolsky were at variance on this 
point, as the measurements of the former failed to indicate an 
acceleration. It is incidentally that Stratonoff brings out the for 
us important fact that the order of the velocity of rotation is 
faculae, spots, surface. 

The piotion of the surface was obtained with great precision 

* M. N., Iv. 282-287 (1896). t A. N., cxl. 113-119 (1896). 

X * Sur la Eotation du Soleil/ Upsala, 1891. 
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by Duner from roeasurement of the shifts (by Doppler's principle) 
of certain lines of the spectrum of the approaching and receding 
limbs of the Sun. Hence when we say ** surface " we in fact 
refer to the level at which these absorption lines are produced. 
These lines were due to iron ; hence we further limit our statement 
to the level of absorption of the stratum of iron vapour producing 
these lines (A63oi*72,X6302'72),astratum that may be reasonably 
supposed to lie very near the actual photospheric surface. 

The results of Stratonoff, which have more recently been 
confirmed by Wolfer of Zurich in a memoir just received *, are 
more important for our question than at first might appear, since 
the faculaB have always been admitted to be at a higher level 
than the photosphere. Now we find that they share the peculiar 
law of rotation of the spots and surface (iron vapour level )y and 
with numerical values next greater than those obtained for the 
spots, whose ratation was in turn faster than that of the " surface." 
Hence it is a logical inference that the level of the spots is inter- 
mediate between that of the faculsB and surface t- ^* B. Ebost, 

[To be continued.] 



Selenographical Notes. 

Damoisbau. — One may search in vain in any other part of the 
Moon's visible surface for a formation which structurally resembles 
this. We have examples (as in Taruntiue, Vitello, &<;., &c.) of an 
outer wall enclosing a concentric inner wall of a much smaller dia- 
meter, but in the case of Damoiseau the apparent axis of the inner 
ring so tar from being concordant with that of the outer, as in the 
above instances, is inclined to it at such a considerable angle, that 
the abnormal character of the combined ring-plains is apparent at 
first sight. The accompanying drawing is reproduced from one 
made 1887, ^7 December, 8^ to 9^, the principal details of whitrh 
have been confirmed on several subsequent occasions. 

The eastern shore-line of the Oceanus Procellarum for a long 
distance south of Damoiseau is very distinctly defined by an 
undulating mountain- range whose western slope descends at a 
gentle gradient to the level of the plain. The western wall of the 
formation appears to be a continuation of the siunmit ridge of 
these heights, which do not extend north of it. At the phase re- 
presented in the sketch, two clefts are shown as running down to 
the plain from near the top of the ridge, the more southerly ter- 
minating a little east of the crater marked A, and the other, much 

* '* Zur BestinimuDg der Eotationezeit der Sonne/' Separatabdruck aus der 
* Vierteljahrsechrift der naturforschenden Gesellschaft in Ziirich,' adi. 1896. 

t ISince this paper was read, the August number of this Journal has 
arrived, in which (p. 105) Wikzynski draws the same inference — *^that the 
sjpots are at a higher level than the photobphere** — -from Stratonoff's results 
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coarser (issuing from the northern side of two inosculating craters), 
dving out oo the eastern flank of a low tnound. This, I think, is 

Neiaon'a ti. The otker ia not shown in the map?. 

It will be seen from the drawing that the complex arrangement 
of rings composing Damoisean is interrupted in a ver/ remarfcabb 




and suggestive way on the north and north-west. The large onter 
and the smaller inner eiceutric ring are cut across bj a wide plateau, 
which seems to represent a portion at the eastern glaeU or slope of 
the incomplete formation E- The brilliant eastern rampart of th-6 
object, which has a bright little crater D at its southern end, form^ 
a conspicuous inflection in the coast^line. Under a low Suns 
it is obvious that it must be ranked with those partially destroyed 
rings BO frequently met with on the borders of the lunar seas, for 
the relics of the western side of it are then easily traceable. There 
are two or three much smaUer inflections immediately north of E, 
which seem to be the remains of ancient craters or depressions. 

The most easterly of the details shown in the sketch pertain ro 
the loftiest portions of the western boundary of Orimaldi ; and the 
iiiolated illuminated objects between these and Damoiseau to 
another, unnamed, ring-plain, with large depressions on its wall, 
which abuts on the south-eastern flank of the latter. 

The large crater shown by Schmidt at the extreme southern 
end of Damoiseau is traceable in the sketch, but its true character is 
not evident till a later stage. The inner ring includes some detail — a 
low ridge, and a dusky marking running from It to the eostera 
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wall. Schmidt draws two rings (the more northerly being about 

twice the diameter of the other) on the western wall. It seems to 

me, however, that these objects lie between the outer rampart and 

the inner excentric formation. 

Beaumont House, Shakespeare Road, T. GwTN Elgeb. 

Bedford, 1S96, October 19. 



CORRESPONDENCE. 

To the EdUora of * Hu Observatory J 

Galiko^s Observations of Saturn. 

Gentlemek, — 

It is stated in sereral books on Astronomy (the statement 
would seem in some to be derived from that in Arago's ^ Astronomie 
Populaire ') that Galileo, after his perplexity caused by the ap- 
pearance of Saturn in 161 2, made no more observations of that 
planet. In an article in ' Popular Astronomy ' for last April we 
are told that '^ Proctor, Flammarion, Young, and others are a unit 
in saying that Galileo's great perplexity (!) led him to abandon all 
further observations." Prof. Young wrote to the August number 
of the same periodical : — " I do not think I ever made such a 
statement, for I have long known better ; and I certainly have not 
asserted anything of the kind in either of my three astronomical 
text-books.'* 

My object in writing to you now is to point out that the state- 
ment is equally wrong respecting Proctor. In his ' Old and New 
Astronomy' (p. 616) he says: — "Though we may well reject the 
^tory that in his disgust at the strange phenomena he had witnessed, 
he determined to observe the planet no more (for such a feeling 
would have been utterly unworthy of him), yet he failed to interpret 
Saturn's changes of aspect." From a much earlier work (* Saturn 
and its System ') it is evident that Proctor was acquainted with 
Galileo's later perception (in 16 16) refeiTed to in the April number 
of * Popular Astronomy.' He there writes (p. 47) : — " The changes 
that Galileo afterwards detected in Saturn's appearance were still 
more perplexing. The minor orbs reappeared, and waxed larger 
and larger, varying strangely in form ; finally they lost their 
globular appearance altogether, and seemed each to have two 
mighty arms stretched to>x'ards and encompassing the planet. 
Erom a drawing in one of his manuscripts it has been supposed 
that Galileo suspected the true cause of these startling changes. 
In this drawing Saturn is represented as a globe resting upon a 
ring. It seems more probable, however, that this drawing is a 
modem addition to the manuscript, and that Galileo was never 
able to explain the phenomena whose succession he had observed 
and recorded." 

The drawing is engraved on p. 35 of the Mth volun^e (which. 
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3,ppeared at Plorence in 1845) of a well-known edition of Galileo's 
works. Perhaps those who have access to the manuscripts will be 
able to clear up the point about the drawing and Proctor's sug- 
gestion ; and perhaps soinethiog may appear on it in the National 
Edition now in course of publication. But it is evident that 
Proctor was v\ elJ acquainted with not one of those who fell into 
the error of supposing that Galileo was so destitute of the 
scientific spirit as to abandon observations on an object the 
appearance ot which had perplexed him. 

Yours faithfully, 
Blackheath, 1896, Sept. 23. * W. T. Lynn. 

^ Astronomia Anglicana/ 

Gentlemen, — 

Having been recently offered (for a consideration) a copy of 
Greenwood's * Astronomia Anglicana' (published 1689), I was led 
to examine that work * a little, with a result similar to that 
expressed by Delambre in the words : " L'ceuvre .... est done encore 
une de celles dont I'Astronomie n'a tire aucun avantage, et qu'on 
pent aujourd'hui, sans le moindre scrupule, oubJier entierement " 
(' Histoire de TAstronomie moderne/ vol. ii. p. 548). 

Nothing whatever appears to be known of the author, except 
that, as he refers to some observations made by him at Chesham, 
in Buckinghamshire, we may presume tliat he resided there. The 
only matters of any interest in his book are the notices (p. 231) of 
what purport to be occultations of the south eye of the Bull (t. e. 
Aldebaran) by the northern horn of the Moon on February 5th, 
1663, and of the northernmost star of the Pleiades by the 
southern horn of the Moon on February 3rd, 1674. If the stars 
in question were actually momentarily hidden by the Moon, as 
Greenwood's words ought to mean, these perceptions were rathejr 
remarkable and may be of some interest as lunar observations. 

The author promised a continuation of his " painful " labours 
if he received encouragement, which it would seem he did not. 
Delambre naturally ridicules his pretensions to a knowledge of 
Greek, which must have consisted only in a knowledge of the 
letters, for he has tried to manufacture Greek words out of Latin, 
bya process of his own, e.g. AORTPINA S<]&AIP1KA, and still worse 
S^AIPA MATIIPIAAIS! 1 think 1 remember doing something 
of this kind when under ten years of age ; but one would scarcely 
expect it from " an ancient sage philosopher, who had read 
Alexander Eoss over," — at least our author refers to his writings as 
having read them, which Samuel Butler probably had not. We 
may perhaps allow Greenwood some credit for rejecting* the 
absurdities of judicial astrology, but surely not much. Morin was 
the last astronomer who professed any faith in these ; and we 
cannot help thinking in this connection of the words of Horace 

"^ The late Mr. Dracb presented a copy to the B. A. S. 
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affixed by Flamsteed to the horoscope which he had cast on the 
foundation of the Eoyal Observatory : " Eisum teneatis, amici ? " 

Yours faithfully, 
Blackheath, 1896, Oct. 2. W. T. LtijH". 

Frequency of AurorcB, 

Gentlemen, — 

The quiescence of the aurora at the last sun-spot maximum 
compared with some previous ones is worthy of note ; in fact, the 
abundance of these phenomena that presented themselves at the 
1870 sun-spot maximum is best indicated by an enumeration taken 
from a note-book. 

The following refer to displays presented on a scale of some 
brightness only. 

The fineauroraeof October 1847 and March 1861 were repeated 
at the following maximum. 

In 1868 I recorded bright displays on Feb. 19 and Oct. 19. 
In 1869 on March 2, April 15, May 13, Sept. 27, Oct. 6. In 
1870 on Jan. 8 ; Feb. 12, 23 ; April 21, 28 ; Sept. 24; Oct. 24, 
25 ; Nov. 19. In 187 1 on Nov. 9. In 1872 on Feb. 4. Of these, 
the one of May 13, 1869, gave the sky the appearance of an 
enormous umbrella, well-defined columns shooting up from all 
points of the compass to the zenith. Those of Oct. 24, 1870, and 
Feb. 4, 1872, were complete Arctic displays. 

At the next period we have bright auroraB on 1880, Aug. 12, 
Nov. 3. In 1881 on Jan. 31. In 1882 on May 14, Oct. 2, 
Nov. 17. In 1883 on April 24. Total 7. At the late maximum 
they were noted on 1891, Jan. 11. In 1892 on April 25 and 
Aug. 12. In 1893 none. In 1894 on Feb. 28, March 30, June 3. 
In 1895 on Jan. 20, Nov. 9. In other words, 8 poor displays, not 
one of them, probably, equal to any of the 18 displays recorded 
in my note-book at the 1870 period, while at the next return the 
only remarkable display was that of Nov. 17, 1882. 

On April 25, 1892, the sky was perfectly clear during the 

phenomenon, a very unusual circumstance. The rarest form of 

aurora, that of two succeeding arches on the horizon, I have never 

noticed. 

Faithfully yours, 

Melplaah Vicarage, Bridport, S. J. JoHNSON. 

1896, Oct. 6. 

Curiosities in 20th Century Eclipses. 

Gentlemen, — 

On scanning the list of eclipses of each century there are 
always a few noteworthy points. If we take those of the next 
century, we notice seven eclipses in 191 7 and 1935. In 1908 three 
solar ones, and no lunar, except a penumbral one. But the most 
remarkable occurrence is that in the nine years from 1985 to 1993 
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(both inclusive) no partial eclipse of the Moon and no eclipse of 
the Sun is visible in our land, but seven total ones of the Moon 
are visible here, partly or throughout. This is, probably, a unique 
instance. 

It is this singularity in the incidence of eclipses that, by grati- 
fying curiosity, makes it worth while to go through the labour of 
examining them at a great distance of time past and future, a 
matter which otherwise could possess little interest. 

Faithfully yours, 

Melplash Vicarage, Bridport, S. J, JqhNSON'. 

1896, Oct. 6. 

P.S. — In 1898 we shall have what has only happened once before 
during this century, viz. in 1833, three lunar eclipses visible at 
Greenwich. There was also a large solar eclipse that year, making 
four visible altogether : the latter was total across Iceland, in- 
cluding Mount Hecla ; but this happened before the days of careful 
observation of such phenomena. 

Observations of a Dark Spot in Jupiter^s N. Hemisphere. 

Gentlemen, — 

With reference to Mr. Denning's pappr in the September 
number of ' The Observatory,' on the spots in Jupiter's N. hemi- 
sphere, it may be of interest for me to mention that, on 1895 
Jan. 26, while observing that planet with a i2|-inch reflector, 
power 200, I watched a fairly-conspicuous, medium-sized, dark 
spot, on the N. edge of the N. equatorial belt, transit the central 
meridian at 8'' 17"* G.M.T. (long,=233°), evidently the spot which 
Mr. Denning records as transiting at 8*^ 18" on the same date, and 
which he identifies with the " violin " spot, so frequently observed 
during the last opposition. 

The chief interest attaching to my observation centres in the fact 
that this spot was distinctly double, being composed of two small, 
equal spots, which were partly merged into one another. 

The hne joining their two centres was approximately parallel to 
the direction of the belts. 

Now I think that this observation goes a great way towards 
confirming the truth of Mr. Denning's surmise as to the identity 
of this spot with the " violin " spot, as there is a sufficient similarity 
in shape, due allowance being made for the effect of probable 
changes in the interval. 

Up to the present this appears to be the first recorded observation 
of the " violin " spot as such, and as possessing any marked charao- 
teristic in shape. 

At this date it was on the N. edge of the N. equatorial belt, 
while during the last apparition it has been perfectly isolated 
in the bright zone N. of the belt ; but this fact can be explained as 
due to the great shrinkage in width undergone by the belt in 
question, and accompanying encroachment upon it of the bright 
.ssone to the N., the spot being left isolated like an island. 

VOL. XDC. 2e 
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I observed on the same occasion another smaller spot, sirailarljr 
situated, and also double, preceding the former by about 1 1° of 
longitude, but its duplicity was not so apparent as was that of the~ 
other spot. Subsequently, I made a drawiug of the planet, witlL 
copies of which I should be pleased to furnish Messrs. Denning: 
and Antoniadi should they desire it. 

Tours faithfully, 
Fortune's Well, Portland, H. T. ChiLDS. 

1896, October 12. 



PUBLICATIONS. 

DimsiNK Obseevations : Pabt YII. — A volume of results of 
observations made at the Observatory of Trinity College, Dublin,, 
has recently appeared, the first published under the direction of 
Dr. Eambaut, the present Director. This is a small catalogue of 
717 stars, compiled from 2127 observations of right ascension and 
2137 of declination made with the Pistor and Martins meridia» 
circle of the Observatory by Dr. Eambaut, Mr. Lyster, and 
Mr. C. Martin, who have been successively the Assistants at the- 
Observatory since 1885. 

The design of the work was to make it a catalogue for the 
determination of proper motion, and a working list was therefore- 
made of stars from various catalogues whose proper motion on a 
great circle was given as greater than o"'2. We need say but little- 
of the details of the determinations of the instrumental constants- 
and corrections, which are all given in the introduction to the 
catalogue. The clock errors were deduced from the star-places- 
given in Auwers' 'Fundamental Catalogue,' and the latitude adopted 
was derived mainly from comparison of observed declinations of 
stars with their places as given in the same work. This present 
catalogue therefore depends entirely on that of Dr. Auwers. 

Besides the catalogue itself, there is given a ledger showing 
the individual observations reduced to 1890*0. Prom these separate 
results probable errors of a single determination have been deduced 
+ o"*o37 in E.A., and l:o"'505 in Declination. 



NOTES. 

CoMBT Notes. — It appears that the comet announced last 
month as having been discovered by Mr. Brooks was really dis^ 
covered by Mr. W. E. Sperra, of Eandolph, Ohio, on Aug. 31* 
Having no telegraph office in th^ neighbourhood, he sent the 
announcement by rail to Allegheny Observatory, requesting the 
authorities to distribute it ; this, however, they unwisely omitted 
to do, desiring to see the comet themselves before circulating the 
announcement. However, a gentleman from Allegheny Obser- 
vatory mentioned the discovery verbally to Mr. Brooks on Sept. 4^ 
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who quickly succeeded in finding it. In telegraphing to Harvard 
he stated that the comet was probably Sperra's ; but this was not 
transmitted in the telegram to Europe, hence the discovery at 
first was supposed to be due to Mr. Brooks. 

The following improved elements are by Dr. Lamp : — 

T= 1896 July 10-9814 Berlin M.T. 





01 

a 

• 

I 


41 2' 

151 2 

88 26 






logs' 0-0579 






Ephemeris for Berlin midnight. 




Nov. 3 

7 • * • . 


R jl. N. Deo. 

h m 8 < 

18 35 39 29 4 

18 46 34 27 17 


R.A. 
h m s 

Nov. II. . . . 18 56. 53 

15. ... 19 6 42 


N.Dec. 
* 

25 38 

24 6 



1896*0. 



The comet is now extremely faint. 

M. Perrotin has deduced the following elliptical elements for 
Comet Giacobini from observations made at Nice on Sept. 4, 12, 
and 27 (Compt^s Rendus, No. 15). 

Epoch 1896 Sept. 15-5 Paris M.T. 
M 353° 33' 28^^ 

TT 334 18 48 

a 193 34 34 

i II 20 32 ^ 

35 50 19 ' 

log a 0-544114. 

Period 6^*549- 

Perihelion Passage .... Oct. 28*31 
Perihelion Distance. ... i*45i 

Aphelion Distance . . . 5*549 

The comet thus appears to form one of the Jovian family, and 
its elements somewhat resemble those of Faye's Comet. 

ThiB following ephemeris (for Paris midnight) has been computed 
from these elements : — 



fo 



S. Dec. 

o 



R.A. 

h m 8 

Nov. 4 19 56 3 13 47 

9. ... 20 12 56 13 41 
14 20 29 31 13 29 



S. Dee. 

o 



R.A. 

h m 8 

Nov. 19. ... 20 46 19 13 10 

24. ... 21 3 12 12 43 
29 21 19 47 12 12 



The brightness is o*8 of that at discovery on Nov. 4, and o*6 on 
Nov. 29. 

The following is a continuation of Bauschinger's ephemeris of 
Brooks' Comet (1889 V.) ; it is for Berlin midnight: — 

2k2 
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B.A. S. Dec B.A. 8. Bee. 

h m 8 

Nov. 4. . . . 22 26 23 

8. . .. 22 30 39 

12 22 35 15 

16. . . . 22 40 II 




12 


20 


Nov. 20 . . 


II 


^(^ 


24. . 


10 


50 


28.. 


10 


2 


Dec. 2 . . 



h m 8 01 

22 45 25 9 13 

22 50 54 8 23 

22 56 39 7 32 

23 2 36 6 40 



Prof. Chandler points out (Ast. Joum. 385) that four com- 
ponents of this comet were visible in 1889, and that Mr. Charles 
Lane Poor's assumption that the comet now visible is identical 
with the component designated A is not absolutely certain. He 
requests astronomers to search iot the other components. Com- 
ponent C should be about 3^' distant from A. 

Ast. Joum. 385 contains an account by Mr. Swift of the 
discovery of the daylight comet on Sept. 20. Happening to look 
jit the setting Sun he saw a bright object about 1° above it. With 
an opera-glass he sav^ that it had a fainter companion some 30' 
north. Both objects disappeared behind the horizon about 4 
minutes later, but not till their existence had been verified by 
15 people. All attempts to recover the objects next day were 
fruitless till the Sun had begun to set, when one of them was seen 
for a few seconds with the comet- seeker. Neither object has 
since been seen, and it is to be feared that they will now escape 
undetected. 

* Bulletin Astronomique ' for September contains definitive ele- 
ments of Comet 1885 III. (Brooks) by Mdlle. Klumpke. This 
comet was discovered on Aug. 31, 1885, and 76 observations 
were obtained between that diiy and Sept. 16. Then followed 
12 days without an observation ; it was observed by M. Bigourdan 
on Sept. 28, Oct. i, 4, and by Dr. Copeland on Oct. 5. 

Prof. Campbell and M. Gallenmiiller had already published 
elliptical elements with periods of 496 and 403 years respectively. 
They did not, however, know of M. Bigourdan's three observations 
referred to above, which Mdlle. Klumpke now makes use of. 

She obtains the following elliptical elements : — 

T= 1885 Aug. 10-163865 Paris M.T. 

^ .... 247° 36' 53"] 

a 204 45 25 ^ 1885*0. 

* •••• 59 6 35 J 

log^ .. 9-874568 

e .... 0*98226 

Period. 247*5 years. - 

"^ She considers that the error of the excentricity is not greater 
than 0*005, *i^d ^^^ ^^^ period certainly lies between the limits 
189 and 451 years. 

The lea^t distance of the orbit from that of Jupiter is only 0*2 2f 
so that the comet has probably been captured by Jupiter. 
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The following is a search ephemeris of Spitaler's periodic Comet 
(1890 yil.), which will pass its perihelion in March 1897 : — 

S^Dec. 



Nov. 



R.A. 


S. Dec. 


R.A. 


h m 8 


i 


h m 8 


4 22 58 


19 48 


Nov. 16. . . .23 2 42 


8. . . .22 59 4 


19 I 


20. . . .23 5 10 


12 23 39 


18 10 


24 23 8 I 



O i 

17 17 

15 22 
15 25 



The brightness is about 0*27 of that at discovery in 1890. 

Dr. Anton Schobloch has determined the following elements of 
Comet 1870 II., which was discovered by Coggia, 1870, August 28, 
and was under observation up to December 23 (Ast. Nach. 3383). 

The number of observations available is 311. 



T=i87o Sept. 2-23182 Beriin M.T. 

> ^870*0. 



T 7 53 15 



Q) < • . 12 56 19 

i . . 99 21 4 

logs' 0*259277 

There is no evidence of anv deviation from a parabola. 

' A. C. D,C. 

MiNOB Planet Notes. — A new planet DA was discovered by 
Herr Witt, of the Urania Observatory, Berlin, on Oct. 8. 

Planet 324, discovered by Palisa 1892, Feb. 25, has been named 
Bamberga. A. C. D. 0. 

Obituaey. — "We have been informed of the very sudden death 
of M. F. Tisserand, Director of the Paris Observatory, which 
happened on October 20. "We hope to give in our next number, 
an adequate account of the life and works of this distinguished' 
astronomer, whose loss we much deplore. 

We regret to hear of the death of Mr. George Hunt, who 
died on July 9th last. At the Astronomical Society and other 
similar meetings, where he was a constant attendant, his familiar 
figure will be much missed. Mr. Hunt was born at Liverpool in 
1823, and from youth took a great interest in optical instruments. 
He first devoted himself to microscopical science, but later studied 
astronomy with great delight. He was elected a Fellow of the 
Eoyal Astronomical Society in 1866, and in 1869 became the 
possessor of the late Eev. "W. R. Dawes's equatorial, which he 
established at his Obsfervatory at Dulwich. A retiring disposition 
prevented his taking a 'pfrominent public part in the astronomical 
world, but his knowledge * of the subjects he studied was very 
thorough, and those'WhD'knew him intimately were surprised at 
the extent of his g^n^i^l* knowledge. He was a Fellow of the 
Microscopical Society Ufe* teell as of the Astronomical, and occa- 
sionally contributed to this magazine and other publications. 
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Ik the * Washington Post' of Sept. 22 we read of the death 
of Prof. W. C. Winlock, assistant at the Smithsonian Institution. 
The following facts relating to the deceased gentleman are ex- 
tracted from that journal : — 

Prof. Winlock was born in Cambridge, Mass.^ on 1859, March 
27. His father, Joseph Winlock, was Professor of Astronomy in 
Harvard University and Director of that Observatory. After 
graduating at Harvard in 1880, the younger Winlock was appointed 
to a post at the Naval Observatory, Washington, which he held 
until 1889, when a vacancy occurring in the Smithsonian Insti- 
tution, he was chosen by the Secretary, Prof. Langley, to fill the 
position of Curator of International Exchanges. Here his duties 
being administrative, his astronomical work was chiefly of a 
literary nature ; his series of reports on the " Progress of Astro- 
nomy " are no doubt familiar to many. He also delivered lectures 
on Astronomy in the Columbian University in Washington. Prof. 
Winlock visited Europe this last summer, in company with Prof. 
Langlej, on the business of the Institution, but having previously 
been in a weak state of health, owing partly to close attention to 
work, the fatigue of the trip prostrated him, and he died after a 
short illness on Sept. 2 1 last. 

Wb hear, too, of the death of Mr. E. P. Sells, second Assistant 
at the Adelaide Observatory. Mr. Sells, the son of the Eev. 
Alfred Sells, was bom in England in 1861, but went to South 
Australia at an early age, and entered the Survey Department of 
the Colony in 1879. He remained in this service until 1882, when 
he was appointed assistant to Sir Charles Todd at the Adelaide 
Observatory. Here, despite much ill-health, which compelled 
him to twice return to England on sick-leave, he proved himself 
an exceptionally good computer and an efficient assistant. A paper 
on Jupiter written by him, with a beautifully executed series of 
drawings, was communicated by Sir C. Todd to the Eoyal Astro- 
nomical Society quite recently, and will no doubt be shortly published. 

In ' Popular Astronomy ' for October, Prof. S. W. Bumham has 
a paper entitled " The Binary Systems," in which he gives some 
interesting information and also some much needed plain words 
to computers of double-star orbits. Prof. Burnham summarizes an 
enormous mass of material which he has collected in the following 
list, giving the number of stars catalogued as double, within 120 
of the north pole, arranged in groups in order of Right Ascension:— 

Between Right Ascension o*^- 3*^ 1750 

4 - 7 2020 

8 -II 1760 

12-15 1250 

16 -19 1850 

20 -23 2310 

Total . . • • 10940 
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The measures of these stars have heen examined and all 
worthy of attention (in general this means where the distance 
is under 2") have been classified as below: — 

I. Orbits, good ^6 

II. Orbits, worthless or very doubtful .... 42 

in. Binary 59 

IV. Probably Binary 134 

V. Class 1 (o" to i") 696 

VI. Class 2 (i" to 2") 805 

VII. Common proper motion 115 

VIII. Type of 61 Cygni 45 

IX. Rectihnear motion 290 

*'Thus more than half of the 78 orbits which have been com- 
puted down to this time are not only wholly unreliable, but in many 
instances it is not certain, even now, that the stars are binary at 
all. There was no excuse for most of these computations. 
Almost any kind of curve, and even a straight line, will equally 
well represent the observations." Prof. Burnham emphasizes this 
straightforward language by showing the plotted observations of 
2 1757, OS 82, and 7 Leonis. Nothing better represents the 
observations of S 1757 than a straight line, " and yet four orbits 
have been computed for this pair ! To be sure, they differ by 
J more than one hundred years, although each period is given to 
within a few days." Similarly three orbits have been computed 
for 7 Leonis, the observations of which are equally well represented 
'by a straight line. Two orbits have been computed for OS 82, 
which, " if binary at all, the years of revolution are as likely to be 
in the thousands as in the hundreds." 

These remarks are not intended to damp the ardour of com- 
puters, but rather to point out the precarious nature of the material 
and the difficulty in handling it, and that we must leave to future 
.generations the solution of stellar motions. The best means now 
•of assisting to unravel these motions is to make careful observar 
itions, the time spent on which is not thrown away, although they 
•roay not in the lifetime of the observer definitely settle the 
^questions at issue. 

The Plexukb op the Cibolb op a Mbeidian Instbitmbnt. — 
The details of a determination of the flexure and division errors of 
a circle can scarcely be considered a subject of general interest, 
but a long memoir by Prof. Lewis Boss in Nos. 382 and 383 of 
ihe 'Astronomical Journal,' which describes an investigation of 
;this kind, the subject being the instrument in use at the Albany 
'Observatory, will be read with interest and profit by those who 
ihave simUar instruments under their care. One result found in 
the course of the work, which is rather surprising, may be de- 
: scribed in general terms as follows: — ^The angle through which a 
jperfectly rigid and perfectly centered circle is rotated would bo 
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shown by the difference of the readings of the microscopes before 
and after the rotation, but with an actual circle this will not be 
exactly the case, because, first, the circle may not be divided quite 
uniformly, which gives rise to division-correction; and, secondly, 
because the circle may take up a different form in the second 
position, owing to "the resultant effect of dn infinite number of 
loads unsymmetricaliy distributed upon the circle, such as might 
arise from slight variation in the form or density of various sections 
of the circle. Prof. Boss made some experiments to determine 
the amount of the correction due to this latter cause. The 
circles of the Albany instrument, which are each carried by ten 
radial spokes 380 mm. in length, of trapezoidal cross section, taper- 
ing from a greatest thickness of ^^ mm. to 19 mm. (the material 
is not stated), was clamped firmly, and the microscopes having been 
read, a weight of 8 ounces was suspended from the south hori- 
zontal point of the circle, and this caused the mean reading of the 
microscopes (there are four of them) to increase by about 6". "The 
weight being then removed to the point 180° from its first position, 
the microscopes gave a reading almost 6" less than the first. It 
must be noted that the direction of these changes impKes a move- 
ment of the circle towards the weight, and also that a comparison 
of the readings of the four microscopes seems to show that there- 
was no sensible distortion of the circle. This seems a large quantity 
to be applied as corrections, if such effects are likely to arise in the 
normal use of the instrument ; but Prof. Boss points out, first, that 
though it looks large in angular measure, in actual length on the 
circle it represents a very small quantity; that the amount of the 
flexure is of no moment if it follow the theoretical law, represented 
by Fsin (R-f a), where P and a are constants and E'the circle- 
reading; but that the important point is to determine division-errors,, 
which will include flexure, accurately at all points of the circle, 
and to this end he thinks that it would be a great advantage to- 
increase the size of the circles, as the divisions of a large circle are- 
likely to be more exactly laid down, and also any errors they may 
have may be determined with more facility. 

The Adjustments of an Equatorial Telescope. — ^Much has^ 
been written at various times about methods of adjusting an 
equatorial, but the last word has not been said yet on this subject^, 
which has lately been approached from, we believe, a novel point 
of view in the course of the work on the Astrographic Chart at 
Greenwich. It will at once be seen by anyone accustomed t<^ 
an equatorially mounted telescope that if the instrument be 
not properly adjusted and the horizontal wire in the eyepiece 
be set to coincide with the direction of motion of a star as- 
seen with the instrument in any particular position, pointing' 
to the equator say, and that if the instrument be turned to 
any other position, the wire will not so coincide, owing to the 
mal-a^justment. In fact, if the four errors of coUimation, perp^i-^ 
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dicularity of declination axis to polar axis, altitude of pole, and 
displacement of pole perpendicular to the meridian be represented 
respectively by, c, ?*, a, and p, the inclination of the path of a star 
of declination Z will be affected by an error 

= (c tan ^+* sec 3 + a cos h sec S+p sin Ji sec S), 

h being the hour-angle. We leave the proper signs of each term for 
particular cases to be supplied by the reader, remarking only that 
c and i change sign as the telescope is east or west of the pierr 
It will be now seen that by taking photographic trails of stars at 
suitably chosen points of the sky, and measuring their inclination 
to the horizontal reseau line, that it is possible to find a series of 
equations well adapted for determining any or all of these errors. 
Though this method seems especially suitable for a photographic 
telescope, it might be adapted to an ordinary equatorial. 

• Eesitming his researches on the motion of the Sun in space. 
Dr. O. Stumpe has made a much more elaborate investigation of this 
subject than his previous work. He selects looo stars and separates 
them into three groups according to each of these three classifi- 
cations : — {a) according to proper motion, (6) according to magni-^ 
tude, (c) according to parallax. 

Then for each group in these arrangements he derives the- 
following values : — 

Group. Mean P.M. Mean Mag. No. of Sun's Apex. 

Stars. B.A. Dec. 

0-23 6-34 551 284-4 +41*5 

a { 2 0-43 670 339 2857 +4i'9 

0-85 6*38 106 2877 +33*1 

o*39 8-i8 284 2867 -h46*c^ 

0-36 6-63 473 2907 +37'5 

0*36 4*12 238 263*8 +31*1 

Mean Par. 

0*23 7'I2 0-032 287-4 +45'0 

0-39 6-82 0-048 282-2 4-43*5 

o'55 4*89 -0-087 280-0 4-33-5 

His investigations do not end here, for he further subdivides eacb 
class and finds that the decrease in declination shown above is^ 
brought out even more prominently. 

A Spectboscopic Binaet, /xi Soobpii. — The most recent Harvard 
College Circular states that an examination of 35 photograph* 
of the spectrum of this star show that it is a binary star, whose 
components revolve round one another in a nearly circular orbit iii 
a period of 35 hours. This star is one of a pair, fx^ and /ijj Scorpiir 
which are so close that the spectra of both stars appear on the- 
same plate, and the difference in the character of the lines is well 
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'marked. Those of /i| are sometimes broad and hazy, at other times 
they appear double, whilst those of fx^ always appear sharp and 
^eU defined, pointing therefore to the conclusion that the difference 
in the appearance of the lines of /i^ indicates a real physical fact. 

On the Pbesence of Oxygen in the Sun. — Mr. T. Trowbridge, 
in the 'American Journal of Science,' pp. 329-333, 1896, gives an 
account of his recent work on the spectra of carbon and oxygen. 
After giving a resume of his researches in 1887, he describes his 
observation of the appearance of the carbon spectrum when iron is 
introduced as an impurity. He made comparisons of the spectra of 
pure carbon and of carbon dust having varying proportions of iroii 
oiniformly distributed through them. The portion of the spectrum 
photographed was in the ultra-violet region about 3883*7, where 
traces of the band-spectrum of carbon have long been suspected in 
the Sun. Mr. Trowbridge found that when the proportion of iron 
to carbon was from 28 or 30 per cent, to 72 or 70 per cent, 
respectively, the iron was capable of completely masking the 
peculiar banded spectrum of carbon. Experiments on the mutual 
.fiction of iron and oxygen showed that the faint lines of iron were 
:not masked by the nebulous oxygen-lines. He concludes by 
expressing the opinion that, although oxygen has not yet been 
definitely detected in the Sun, " the fact of there being a com- 
bustion of carbon and other bodies seems to indicate that the 
,Sun's light is due to carbon vapour in an atmosphere of oxygen." 

SoLAB Eadiation. — A new determination of the Solar Constant, 
^r " the number of calories received normally in a minute on 
A surface i cm. square at the upper limit of the atmosphere," has 
been made by M. Yallot (Proc. of Phys. Soc. 1896, Sept.). The 
method adopted was that of M. Violle, in which simultaneous 
-observations are made at different altitudes, to afford a means 
-of determining the value of atmospheric absorption. The two 
stations selected were Mont Blanc (4807 m.) and Ohamounix 
^1040 m.), and a mean station, Grands-Mulets (3020 m.). In the 
result M. Vallot considers that the solar constant cannot amount 
±0 2 calories. His mean value is i'75 calories. 

The Bbittsh Astbonomioal Association. — The Officers, 
•Council, and Members of the Eclipse Expedition of this Associa- 
tion met at dinner on October 27, in the Caledonian Saloon of the 
Holbom Eestaurant, the President, Mr. E. Walter Maunder, 
occupying the chair. Ninety-two guests were present, and the 
proceedings throughout were of the most enjoyable character. 
After the usual loyal toasts Lord Hampton proposed the President 
Elect, Mr. Green, and the British Astronomical Association, to 
which Mr. Green replied. Sir E. S. Ball proposed Dr. Downing 
and the Members of the Eclipse Expedition, and in a most amusing 
ispeech dwelt on the pleasures of the cruise, concluding with a 
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iiumorous censure of the ' Daily Graphic * artist. Dr. Downing 
in acknowledging remarked that the expedition had not been 
devoid of scientific interest ; in particular he had been struck with 
the operation of the laws of " natural selection/' by which all the 
best observers monopolized all the most charming young ladies. 
Mr. Crommelin proposed the Astronomei: Eoyal, and the Friends 
find Helpers of the Eclipse Expedition, to which the Astronomer 
Eoyal replied. Mr. Lunt proposed Dr. and Mrs. Sidebotham and 
the Branches of the Association, to which Dr. Sidebotham, of the 
Manchester Branch, replied. Mr. Sidney Waters proposed the 
Ladies, and Miss Gertrude Bacon replying, claimed the right of 
ladies to answer for themselves instead of having some stammering 
youth put up to reply for them. She also warmly thanked the 
Association for having admitted women as members and officers on 
a perfect equality with men. Mr. Cottam proposed the President, 
-who, in acknowledging the toast, said the spirit actuating the Asso- 
ciation was that of " Help and Work," and that that spirit had caused 
its remarkable growth and would secure its continued prosperity. 

Beitish a steonomical Association^. — The following ladies and 
:gentlemen have been chosen to serve as Officers for the ensuing 
Session : — President^ N. E. Green ; Vice-Presidents^ A. M. W. 
Downing, Mrs. A. S. D. E. Maunder, Capt. William Noble, The 
Eight Hon. The Earl of Eosse ; Treasurer^ W. H. Maw ; Editor^ 
E. Walter Maunder ; Secretaries^ James G. Petrie,* William 
Schooling ; Librarian, F. W. Levander ; Directors of the Observing 
^Sections: Sun, Miss Brown; Moon, T. G. Elger; Mercury avid 
Venus, Henry MacEwen ; Mars, E. M. Antoniadi ; Jupiter, Eev. 
W. E. Waugh ; Saturn, N. E. Green ; Comets, W. E. Plummer : 
Meteors, H. Corder ; Star Colours, G. F. Chambers ; Variable 
JStars, J. E. Gore ; Double Stars, G. M. Seabroke ; Spectroscopy^ 
J. Evershed, junr. Other Members of the Council, Miss A. M. 
'Gierke, Eev. A. L. Cortie (S.J.), Arthur Cottam, A. C. D. Crom- 
melin, J. D. Hardy, G. T. Davis, Arthur Kennedy, Thomas 
Lewis, Joseph Lunt, G. J. Newbegin, H. Seward, Eev. W. Sid- 
greaves (S.J.), David Smart, F. J. Wardale. 



The following messages from the Lowell Observatory appeared 
in a recent number of the Ast. Nach. : — " Oct. 4. Phison and 
Euphrates, Martian canals, are double." " Oct. 5. Mercury and 
Venus rotate once on their axes in a revolution around the Sun. 
Venus is not cloud-covered, but veiled in an atmosphere. Mercury 
is not." Possibly the compression necessary for a cablegram is 
ji^sponsible for the definiteness of these statements, which at first 
flight look rather too final. 

• It is announced that a new Observatory is to be established at 
Itossgen Mittwerde, Saxony. Dr. Friedrich Krueger is to be the 
Director, and his proposed programme includes (i) the formation 
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of a photometric catalogue of coloured stars ; (2) photometric 
determinations of comparison stars used in the observation of 
variables ; and (3) construction of star-charts by photogra*phy o£ 
regions containing variables. 



From an Oxford Note-Book. 

"Wb left Yokohama on August 2 1 in the ' Empress of China/ 
The most picturesque incident of our return voyage across the^ 
Pacific was the appearance on board of the Korean Minister to the^ 
United States, with his wife and boy, all dressed in native costume. 
They remained in seclusion until we got under way, for fear of 
accidents from misguided Japanese ; but came on deck as soon as 
ye were so far at sea that the captain could deal appropriately 
with evildoers on his own responsibility. If you are to be^ 
assassinated, it is more satisfactory to feel that the other fellow, 
will not get off scot-free. The Korean boy was a merry little chap^ 
with two twisted horns of hair, which he declared should be cut off 
when he got to America. The voyage was very peaceful and the 
boat as comfortable as it could be made, the motto of the steward 
being that anyone might have a meal at any time : yet we were- 
unfeignedly glad to see Vancouver. After a short rest there wo 
went on to &lacier, a beautiful little oasis in the Bocky Moun* 
tains, and took some of the creases out of our muscles by a littlo 
hill-chmbing. Thence we made for Chicago and the Terkes- 
Observatory. 

The Custom-house warned us that we were leaving Canada for 
the States ; but I think we might have infe?:red this fact inde- 
pendently from little incidents of travel. The jolting of the cars 
sensibly diminished, owing to the more careful laying of the 
track ; signs of cultivation were more numerous as we approached 
the older civihzation ; the meals went up 5 per cent, in quality 
and 30 per cent, in price ; the gentleman of colour who manipu- 
lated our sleeping arrangements sat down in the smoking-room^ 
and asked us a few friendly questions about Japan ; and we began 
to hear of " free silver " and " honest money .** Even such a small 
matter as the substitution of the legend "Keep Out*' for the 
more familiar " Private " on the office doors seemed significant* 
The customs' examination was conducted at midnight in a shed 
lighted by one candle : the apology offered for these rather primitive- 
arrangements being that " the country was not settled up yet.** 



On Friday, September 11, at 9.31 a.m., we struck Chicago.- 
Professor Hale met us with a hearty welcome and our mail, and 
proposed an immediate visit to the Yerkes Observatory. Whil#^ 
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■vfQ were catching our breath he checked our baggage to the 
Auditorium Hotel, settled us in an omnibus, and drove off to the 
other depot. At 9.55 we were on the special train which was to 
convey the University Trustees and our unworthy selves to Lake 
Geneva ; and interviewers were explaining to us what we were 
expected to say, and drawing pictures of us. At 9.59 Assistant- 
chief-train-despatcher Williams signalled Engineer Walker to pull 
out; the evening-paper news-gatherers prepared to descend, and 
we got under way. As the last reporter clung with one hand and 
one foot to the already moving train he remarked that " very often 
the quintessence of experienced opinion can be summed up in a 
single sentence. Can you give me that sentence ? " I mournfully 
shook my head, and he dropped with a courteous wave of the 
hand. Portraits of the criminals and their confessions were in the 
-evening and morning papers ; and it seems that the writer of these 
notes " bore a distinguished appearance.'' This method of referring 
ijo an increase of personal avoirdupois seems to me particularly 
graceful and delicate. 

The train journey durated about two hours, and we were 
regaled with lunch on board. Then we had a short steamer trip 
on Lake Geneva, a short walk, and we were at the Observatory. I 
was figuring on Chicago being remarkable for having three 
observatories at the present time — Dearborn, Kenwood, and 
Terkes ; but it was suggested that on the same terms London 
might claim Greenwich, Oxford, and Cambridge, not to speak of 
Tulse Hill, South Kensington, Ealing, and others. Distances are 
large on this side of the Atlantic, and the Yerkes Observatory is 
really 80 miles from Chicago, though it is considered as a depart- 
ment of the Chicago University. However, there is nothing 
remarkably novel in this arrangement when we remember that 
Harvard has an observatory in Peru. It may be remarked here 
that the postal address is "Terkes Observatory, Williams Bay, 
Wisconsin," not Lake Geneva, which takes the letters to a town of 
that name some distance away. The lake itself is, however, a 
charming feature of the immediate vicinity of the Observatory, 
fljid Professor Barnard is building himself a house, one window of 
which commands a fine view of the Observatory, and another an 
^quaUy fine view of the lake. 

Pbofessob Babnabd met us as the steamer came to land, and 
we were very glad to find him recovered from his recent illness^ — 
looking, in fact, quite strong and hearty. Ten minutes up the hill 
to the Observatory. The building is well advanced but not yet 
completed, and the opening ceremony has now been put off till 
next summer, so that those who visit Toronto with the British 
Association may perhaps have a chance to be there. The frame- 
work of the big dome (95 feet in diameter) is up, and also the huge 
iron pier for the telescope, and the stonework of the building 
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generally is complete. There is no doubt about the magnificence 
of the structure, whether seen from a distance or close at hand^ 
Mr. Yerkes's generosity has been on a scale which rendered 
economy needless, and hence not only are there plenty of rooms and 
laboratories, and plenty of room in each, but, architecturally and 
artistically, the building is in the first rank. A noticeable point 
in the architecture of the dome is its truncated form — a hemi- 
sphere surmounting a short cylinder— which obviates the squat 
appearance characteristic of most hemispherical domes, and which^ 
it may be remarked, was adopted in the Oxford University 
Observatory in 1874. 

It is too early to say anjrthing of the equipment of the^ 
Observatory. That there is to be a 40-inch telescope (61 feet 
focus) is sufficiently weU known ; but though the instrument was- 
mounted at the World's Fair in 1893, its component parts are at 
present rather scattered. The spectroscope for it we saw and 
admired at the Kenwood Observatory, where it has been mounted 
for trial. The Kenwood 12 -inch is to be transferred to the Yerkes 
Observatory, and there is also to be an 18-inch. Very complete 
arrangements have been made for heliostatic work, for making 
and using gratings, and so on. But there will be more to say of 
such things in a year or two. At present Professor Hale is at 
work, when he has leisure from the superintendence of the 
building, with a bolometer, hoping to get some evidence of the 
corona. "We pointed out to him that it seems essential to come^ 
with us to the Eclipse of January 1898 if he would thoroughly 
test this method, and he has acknowledged the force of the- 
remark. Miss Hale wiU then be seventeen months old. 



Pbofessob Baenabd has used the present period of expectancy 
to do two excellent things : firstly, to get a thorough rest and 
restore himself to health, and, secondly, to determine the best 
means of reproducing his photographs. A public subscription in 
San Francisco has given him the wherewithal, and the repro- 
ductions will be published as a volume of the Lick Observatory 
publications. Under his direction a great many experiments on 
photogravure processes have been made, and the process finally 
selected gives beautiful results, of which he kindly allowed us to- 
carry off a few samples. Professor Burnham was, to our great 
regret, away, and we did not see him ; he is to work the great 
telescope on Saturday and Sunday nights, but will be in Chicago 
all the week. But if we did not see him we heard much of him 
from Professor Barnard, whose face glows with animation as he 
speaks of the untiring energy and marvellous skill of his friend. 
The only other member of the staff at present appointed is^ 
Professor Wadsworth, who will take the physical department — 
bolometric, gravitational, &c. The scientific ability of vXL thes^ 



Nov. 1896.] Notes. 417' 

gentlemen is demonstrated by their published works : it is only by 
a visit to Chicago that one discovers their equal ability in making 
life pleasant to their guests. 

A VISIT to Professor Gr. W. Hough at the Dearborn Observatory 
(attached to another Chicagoan University, the '* North- Western ")^ 
showed us how necessary it is to see an astronomer at home if you 
would really learn what he is doing and what manner of man^ 
he is. Professor Hough is surrounded with mechanical con- 
trivances of the greatest beauty and ingenuity, made by himself, 
which must be seen to be appreciated. His printing chronograph,- 
for instance, which prints the minutes, seconds, tenths, and^ 
hundredths of any chronographic signal, is a thing of joy ; and 
there is a ecordiug barometer, an observing-chair, and a motor 
for moving the big dome, all of which one would hke to steal. It 
is possible that the art of the constructor has concealed the real^ 
complexity or delicacy of some of these pieces of apparatus : they 
might not work so well in hands less skilful than his own ; but it 
is hard to believe this when one sees them ; and I for one mean^ 
to have a Hough observing-chair made as soon as I get home. It 
is described, I gather, in the 'Monthly Notices' (about 1880 or 
1 881). The chief instrument of the Observatory is the iS-inclv 
Alvan Clark, with which the companion to Sirius was discovered,, 
and with which Professor Hough has done so much work on 
double stars. He delights in this instrument and is fond of telling 
Mr. Clark that it is the finest object-glass ever made by the firm j- 
but I hope the mention of this will not bring a libel action down 
on the Editor of this Magazine. 



American Universities are very different from European, and 
the consideration of a few elementary facts is almost sufficient to- 
show the danger of reasoning by analogy from one to the other. 
The University of Chicago, for instance, is but four years old^ 
instead of several centuries. Five years ago not a stone of the 
foundations was laid, and now it is a vigorous concern with acrea 
of fine buildings, thousands of students, publishing ten journals 
(of which the ' AstrophysicaL Journal ' is one), and spending some • 
£100,000 annually. The North- Western University is but little 
older ; it has as many undergraduates as Oxford, and many 
more professors (130), but is partly technical in character. Fop 
instance, one of its eight faculties is a Dental School, with sixteen 
professors, including a Professor of Dental Jurisprudence, what- 
ever that may be. And there are other Universities in Chicaga 
which we had no. time to visit. One went bankrupt some years 
ago and was demolished. Such facts show how misleading com- 
parisons with Old World Universities may be. One common 
characteristic of the Chicago Universities may be illustrated by au» 
extract from the Statutes of the North-Western University, dating 
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from 1855, viz. : — "Section n.— No spirituous, vinous, or fer- 
mented Uquors shall be sold, under license or otherwise, within 
four miles of the location of said University, except for medicinal, 
mechanical, and sacramental purposes, under penalty of twenty- 
five dollars for each offence, to be recovered before any Justice of 
the Peace of said County of Cook." Fancy trying to run (say) a 
Scotch or German University on these lines ! 



The Junior Member of the Expedition has been rather sleepy 
the last day or two. He is only eleven, and a long train- journey 
with short nights, and the visits to observatories in which he feels 
only a secondary interest, have produced this natural result. He 
would like to be back again at Akkeshi, I expect, catching frogs in 
Professor Schaeberle's pond or collecting rin from the Japanese 
temples. Japanese coins are things to delight a boy's heart ; they 
are very pretty and inexpensive. It takes one thousand rin to 
make up a dollar, value two shillings; and thus a very fair 
collection of coins can be got together without mortgaging pocket- 
money for years to come. I hope the phrase about collecting the 
rin from the temples will not be misunderstood ; it is a strictly 
legal proceeding, and consists in asking the priest in charge whether 
he will kindly change a five sen piece into the small change 
scattered in offering by the pilgrims, which the priest generally 
does with a benignant smile, but at the same time a rather puzzled 
air. The Junior Member finds it a good game just now to sit 
quite still and solace his sleepy eyes with a good look at all his 
treasures, which are always in his pockets. He wants to know if 
we are as tired as he is ; and, if not, why ? When quite fit, he 
can ask more questions to the hour than a full-grown barrister, 
and is infinitely more ajniable in receiving the replies, which 1 fear 
are sometimes not suitable for delivery in the witness-box. But 
the day's rest at Niagara has done him good, and he is picking up 
again rapidly. 

As a matter of fact we are all rather tired and glad of the day 
at Niagara. I have planted myself on the balcony of Clifton 
House, in full view of the Palls, and contemplate them with the 
greatest satisfaction whenever the pen stops to rest, as pens will. 
Prom below there has just floated up to my ears the following 
conversation : — 

Agent : Like a carriage today, sir, to see all the sights ? 

YisiTOE : No, thank you. 

A. : Like to look at this bazaar just here, sir ? Very nice 
curiosities and suvneers. 

V. : No, thank you. 

A. : I was only just telling you of them, sir ; Fm not inUrested 
in them. 

V. : Neither am I, thank you. * 
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Secretaries : Prof. H. H. Tubnee, M.A., B.Sc, and 
E. W. Maundbe. 

The Minutes of the previous Meeting were read and confirmed, 

Mr, Maunder, No fewer than 220 presents have been received 
since the date of the last Meeting. Among those calling for 
special notice is the tenth volume of the collected mathematictil 
papers of Professor Arthur Caylej, also the Indian Calendar, by 
Er. Sewell ; a very important book with tables for the conversion 
of Hindoo and Mohammedan dates into those of modern chron- 
ology ; the third volume of the Annals of the Royal Observatory, 
Cape of Good Hope ; a map of India, showing the path of the 
shadow and limits of totality on the occasion of the Eclipse of 
the Sun on January 21, 1898, presented by the Indian Survey 
Department ; a little book by Mr. Lynn on ' Remarkable Eclipses ' ; 
the sixth volume of Memoirs on the Transit of Yenus 1882, 
presented by the German Transit of Yenus Commission ; the 
eleventh volume of the complete works of Laplace ; the volume of 
the Catalogue of the Astronomische Gesellschaft, containing the 
zones +15° to +20°; and a number of photographs. There is 
a large photographic atlas of the Moon from Messrs. Loewy and 
Puiseux ; a number of photographs from the Lick Observatory, 
comprising fourteen original new negatives of Jupiter and Mars. 
Also a picture showing an enlargement of a sun-spot, presented 
by Dr. Max Wolf ; and a series of photographs of the Milky Way 
Clusters from E. E. Barnard ; and from Professor Crew photo- 
graphic maps of Metallic Spectra. 

The President, The Secretary has mentioned some of the 
principal presents calling for notice, and I will ask you to return 
your thanks to the donors, especially to the gentlemen named. 

YOL. XIX. 2 L 
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We have also received two boxes of negatives from the Lick 
Observatory, which contain photographs of Jupiter and of the 
Moon ; and an enlarged picture of a sun-spot, taken in September, 
with, I believe, the whole aperture of the 36-inch telescope "with 
correcting lens in front. 

Professor Turner, One of the papers we have before us this 
evening has a melancholy interest. It was sent by Sir Charles 
Todd from Australia, in the hope that it would be in time 
for the June meeting, but did not arrive until June 23rd. The 
paper I refer to is by Mr. Sells, on Jupiter. The letter accom- 
panying the paper said that for many years special attention had 
been paid at the Adelaide Observatory to the physical appearance 
of Jupiter, and on the appointment to the Observatory of Mr. Sells, 
who was an excellent draughtsman, the observations assumed a 
more systematic character, and it was hoped that drawings would 
be regularly published. In the meantime a short paper has been 
sent, giving Mr. Sells' observations and drawings, extending from 
1884 to 1893. It is, perhaps, within the knowledge of Fellows 
that lately the sad news of Mr. Sells' death has arrived. The paper 
will be published in the *^Monthly Notices.' 

Professor Turner. Mr. Percival Lowell's papers on Mercury and 
Venus are of extreme interest, whatever may be thought of the 
trustworthiness of the results. 

Prof. Turner then read the paper on Mercury and Venus. The 
gist of Mr. Lowell's paper was this : — There are a number of 
different markings on Venus which were seen continuously in the 
same place for several days together ; but sometimes, on the other 
hand, they were not seen for several days. His opinion is that these 
markings are never obscured by clouds on the planet ; but when 
they were not seen, this is due to our own atmosphere, and he 
concluded from them that Venus rotated on her axis in the time of 
her sidereal period. Mr. Lowell also thought that Venus has an 
atmosphere, but free from cloud, and the markings are not of 
the same artificia' character as he supposes those of Mars to be. 

Captain Nolle, This looks to me suspiciously like Mars. I do 
not know whether Mr. Lowell has been looking at Mars until he 
has got Mars on the brain, and by some transference has ascribed 
the markings to Venus. 

The President, They are not inconsistent with probability ; in 
fact the probabilities point to a similarity. Perhaps this paper 
comes rather as a surprise to the Meeting. I think it is a most 
valuable one. There is hardly one planet of the solar system 
which has received less productive attention than Venus. We 
have our proAnous notions very rudely shaken, not only as to the 
amount of atmosphere which Venus is supposed to have, but as to 
the period of rotation. If anyone has studied Venus I should like 
to hear his remarks on the paper. 

Captain Noble, I think we have in the Library a determination 
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of the rotation period of Venus, and a map of the planet made by 
two observers of the Belgian Eoyal Observatory, in which thej come 
to very different results indeed to Mr. Lowell. It is not so many 
years ago that M. Niesten sent me a copy of this ; but I must 
say the details shown on the map of the planet and this period of 
rotation are widely inconsistent. The two Belgian observers 
show markings with sufficient distinctness to make a map of the 
planet ; but the result of their mapping and of their observation 
was that the period of the planet's rotation was really something 
under 24 hours instead of being 224 days. I do not think the 
observations of Mr. Lowell settle the question by any means. 

The President, Our thanks are due to Mr. Lowell, not for having 
settled the question, but for raising it. Considering there is such 
a divergence of opinion as to whether the period of rotation of the 
planet is 24 hours or 224 days, we ought to have something to 
settle this point. This does re-open the question, and that is 
something towards getting at the truth. 

A Fellow. I think some question was raised two years ago by 
Schiaparelli, who found the time of the rotation was the same as 
the time of the revolution. That observation seems to have been 
overlooked. I am speaking from memory, but I think a distinct 
observation was made by Schiaparelli many years ago, and the 
observation of the Belgian observers was made to disprove that. 

Mr, A, Taylor. I think that is so.; the observations of the Belgian 
observers were made for the purposes of criticism. One night a 
marking on the planet will be seen, and the next night it will be 
seen to have moved a short distance. Schiaparelli assumed that 
it had only moved that distance, but the Belgian astronomers 
assumed that it had made a complete rotation or a little more or a 
little less. 

Prof. Turner. I do not think that Mr. Lowell intended in his 
paper to ignore Schiaparelli's work. 

Sir Robert Ball, One paper on the list is from Mr. A. Y. G. 
Campbell, one of the most distinguished men at Cambridge during 
the last few years, who sent in an essay which won the Smith's 
Prize, and this formed a contribution so valuable to theoretical 
astronomy that he was urged to have it published. He has 
drawn up a paper and requested that I would deal with it as I 
thought best. He cannot do so himself, because he has gone to 
India, having recently been appointed an Indian Civil Servant. 
The paper relates to the question of the variation of the Arbitrary 
Constants in theoretical astronomy. It is well known to thoss 
who follow the subject that Lagrange established his very famous 
method of deteraiining the perturbations of the orbit of a planet 
by a principle which he called the Variation of Arbitrary Constants. 
[Sir Eobert then described Lagrange's method on the blackboard.] 
Lagrange obtained equations for the variations of these Arbitrary 
Constants depending on the disturbing forces, in which he used, 

!iL2 
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on the right-band side, certain fanctions (fifteen in number) called 
Lagrange's parentheses, and concernicg which he found the 
remarkable result that they are independent of the time. The 
computation of these is very laborious, and Mr. Campbell is the 
first, I believe, to point out an improvement, which considerably 
shortens this work. I am sure Lagrange himself would have been 
delighted had he been able to see the step forward that Mr. Camp- 
bell has made. Mr. Campbell has shown that, instead of computing 
these fifteen quantities, they can be reduced to six new functions. 
Each of these new functions is an extremely simple one, and by a 
certain artifice he can express all the determinations of the quantities 
in these new functions. [Blackboard.] That makes a most mar- 
vellous simplification in the planetary theory, because it is only 
necessary to compute these six functions, and then one has these 
wonderful parentheses of Lagrange. I think this is a most im- 
portant step, and I am glad that Mr. Campbell has been able to 
bring it before this Society. 

The President. This is not the sort of paper that we generally 
have here, and it is the kind of thing that very few would care 
to discuss without some study of the method ; but I would ask the 
Society to return their thanks to Mr. Campbell for his valuable 
contribution to astronomy. 

Dr. QUI. The Society has always taken a considerable interest, 
and a very kind one, in the work of the Cape Observatory, and 
they generally ask me to say what I have been doing. The last 
time 1 met you I said 1 was not going to speak upon work we 
were going to do, but now I wish to show that certain definite 
progress has been made in the way of publishing our results. The 
first report is that of the Geodetic Survey of South Africa. The 
chief worker in this matter has been a Pellow of the Society, 
Col. Morris, but a very considerable portion of the labour of 
preparing the book for the press has fallen upon myself. The 
results are not without some interest. They appear to show 
that no survey work is free from abnormal variations in the 
direction of gravity. There is a fair agreement in showing that 
the curvature and form of the Earth in South Africa is represented 
by Bessel's elements rather better than by Clarke's. This is more 
marked in longitude than in latitude. We look forward soon to 
an extension of these arcs into the territories which are coming 
under British sway in South Africa, and I hope next time I come 
home to be able to give an account of the prolongation of this for 6 
or 7 degrees. With regard to the next work which has been recently 
passed through the press. Eor some years we have been occupied 
at the Cape in making a preliminary photographic survey of the 
heavens. It was begun in i886, and after a number of years, when 
the photographic work was finished, it was necessary to proceed 
to the measurement and reduction. Professor Kapteyn undertook 
that work, and here is the third part of it. The first volume 
contains the places of 152,000 stars^ and Professor Kapteyn has 
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undertaken in addition the immense labour of giving the references 
to all previously existing observations of the stars. The next 
book which I hand to the Society is the second volume of the 
observations of Iris, Victoria, and Sappho, which were made 
for purposes of my investigation of the solar parallax. The second 
volume contains a description of the instruments and methods 
employed. 

This volume contains the details of the heliometer observations, 
and Dr. Auwers' discussion of the places of the comparison stars, 
which were derived from the meridian observations at 22 different 
observatories. The rest of the work will follow in another volume. 
This is a combination of the work of many individuals. 

The President. I feel sure you will all join with me in con- 
gratulating Dr. Gill on the magnificent work he has brought 
before us here to-night, or rather the printed evidence of that 
magnificent work. 1 have never been much of a believer in his 
' Durchmusterung,' as Dr. Gill knows, but it is very pleasing to 
find that he has got this huge investigation into the excellent 
form that we see here. The last time Dr. Gill was here I asked 
him to tell us what he proposed to do, and I remember he then told 
us of what he had done. Cannot you. Dr. Gill, tell us something 
about the future ? I like a man to give a hostage to fortune ; 
although we know in this case the result will be all right. 

Dr. QUI. I will tell you what we are going to try to do. As 
you all know, a valuable addition has been made to the resources 
of the observatory by the presentation of a telescope by Mr. Frank 
McClean. That instrument will consist ot* two refractors of 22^ feet 
focal length, one of them with an aperture of 24 inches corrected 
for photographic rays, and another with 18 in. aperture not so 
corrected. The gift also includes a prism of 2 ft. aperture, having 
a refracting angle of 7^ deg., and the question is how this apparatus 
can he best employed. After discussion with Mr. McClean, and 
following the advice of other friends interested in physical research, 
the programme we propose to carry out is this : — First, in astro- 
nomical work, we propose to begin with what may be called the 
qualitative photography of the stars of the Southern Heaven. 
Whether we shall begin with the 4th mag. or brighter stars is not 
yet determined. We shall devote a year to photographing the 
spectra of stars with an objective prism. At the same time the 
large spectroscope, which has 3 prisms of angles of over 60 deg. 
and collimators of 2 in. aperture, will be devoted to examination of 
metallic spectra and such artificial spectra as may be available in 
the neighbourhood of " G," or sufficiently near to G for the deter- 
mination of motions in the line of sight, and with our qualitative 
spectra and the prism we shall be able with a little research to 
find those rays suitable for that work. That being determined, it 
is proposed to determine the velocity of the stars in the line of 
sight of that order of magnitude which is capable of being photo- 
graphed with a short amount of exposure. The spectroscope is 
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made in such a way that it can be enveloped in non-conducting 
material, so that changes in the atmosphere will be reduced to a 
minimum, and by that means we shall be able to obtain longer 
exposure, and perhaps get fainter stars than we might otherwise 
through such a thickness of glass. The spectrograph will be fitted 
with a prism of 60 deg., to be used on the large photographic 
telescope for other work. That is the programme we have laid 
down at present, and one which one may hope to begin and end 
in another six or seven years. I hope to be provided with a new 
transit-circle mounted in a proper observatory, with which we 
^hall be able to turn out observations freer from systematic errors 
than we can do with the instrument at present in use. This work 
will be devoted. to a comparatively small fundamental catalogue. 
Next there is the catalogue, the formation of which was resolved 
on at the International Astronomical Conference last May. Then 
we shall, with the co-operation of certain other obnervatories, 
including those of Cambridge and Edinburgh, observe between . 
2000 and 3000 stars \^hich I have carefully selected — zodiacal 
stars whose places, being thus determined by a great number of 
observatories, ought to be known relatively towards each other 
with very great precision ; and we shall observe the planets with 
the heliometer, and thus, I think, their places can be determined 
with a very high degree of accuracy. The difficulty with a good 
heliometer is not to determine the planetary places relatively to 
the stars, but it is to get the exact places of the stars themselves, 
and that can only be done by the co-operation of observatories. 
That is as much as we can undertake. I hope \^e shall be able to 
make the new instrument a valuable aid to science. 

The President, I understand that Dr. Gill goes back to work 
to-morrow. I am sure that he takes with him our most hearty 
congratulations and good wishes. When I say congratulations, I 
think he is entitled to our most sincere congratulations, for I ihink 
he is a most fortunate man. It would have been the greatest 
pity in the world if a man with such love, energy, and zeal for his 
science as Dr. Gill has, had not the capacity for carrying out bis 
wishes. This fortunately has been granted him by the n^agnilicent 
offer of Mr. Frank McClean. I think we are lucky in having such 
a man as Dr. Gill to work this instrument ; and I am pleased that 
Dr. Gill has been able to impress on tlie Admiralty the necessity 
for more help, [Applause.] 

Prof, Turner said that a paper had been received from Prof. 
Barnard in reply to papers that had been read by Dr. Roberts. 
Prof. Barnard objected to the criticisms of Dr. Roberts, and went 
through them in detail. In the first instance he particularly 
objected to one comparison of a photograph taken by himself, 
where a star quite near the edge of the plate was selected for 
comparison with some of the best work of the reflector. In fact 
Prof. Barnard at first could hardly believe that this was the plate 
selected by Dr. Roberts for comparison, and in his paper assumed 
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that a mistake was made. He had, however, sent tracings to 
Mr. Wesley, and it had been found that they agreed in date with 
the positive, and that no mistake had been made. Prof. Turner 
then read the summary of the paper. 

The President, This is a paper of a controversial character, and 
Dr. Eoberts will, no doubt, explain the little discrepancies which 
Prof. Turner has alluded to. The subject is an interesting one, 
and it is of the highest importance that proper means should be 
taken to get correct results in every case. 

The President, We have with us to-night a good many of the 
observers who went out to view the last eclipse, and no doubt the 
meeting would like to hear some of their experiences. I will not 
ask for the results they obtained. 

Mr. Stone, I hope to lay the results we have obtained before 
you at the December meeting. Sir George Baden-Powell will 
attend himself, and I hope he will have something to say. 

Sir Robert Ball, I really have nothing to say, for, as Dr. Common 
says, I was only a looker-on. I see that Mr. Green is present, 
and I think that you should have called upon him. We certainly 
had an extremely pleasant trip. I think most of us agree 
thaji though we failed to see the corona we did see a great 
many things which were of very great interest to us. First there 
was an instrument which gave us much pleasure to see, viz., this 
new coelostat, which, as we had seen it only in this room, we 
knew comparatively little of. The erection of this instrument at 
Vadso, which occupied a week, was a matter of instruction for 
most of us. I greatly enjoyed it, and learned a great deal with 
regard to it. Next we bad the privilege of going to the other side 
of the Fiord and seeing Prof. Lockyer's instruments. He had 
75 men of H.xM.S. ' Volage* trained to take part in the eclipse; 
but, unfortunately, the clouds prevented them seeing anything. I 
cannot say that we saw nothing : we could not see the exact moment 
when the Moon began to encroach on the white disc; but almost 
immediately after the eclipse began the clouds began to clear, and 
fully twenty times between that and the advent of totality the 
clouds lifted and we were able to see the advancing disc of the 
Moon. I had a small telescope — an equatoreal belonging to the 
Cambridge Observatory, which I took out with me — and I could see 
through this the gradually diminishing arc ; but, finally, as the arc 
got extremely small those clouds got very thick, and it was almost 
impossible to see when the final extinction of the arc took place, 
I think the clouds had more to do with the final extinction than 
the Moon. Then there was that splendid spectacle — the shadow 
traversing the landscape. From where we were situated, on a 
hiU at Vadso, we were able to see 20 miles up this Fiord, and the 
shadow, as it came down over the Fiord, was a very impressive sight, 
the lines showing out brilliantly, and then when the shadow had 
passed the region left was all in darkness ; but we noticed a 
circumstance that I had he^rd of before, and that was that the 
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diBappearance of tbe darkness was a much more instantaneoiui 
phenomenon than its coming on. We did not see the corona, for 
it was totally invisible. Then it was very interesting to us to 
visit the various observatories in the neighbourhood. Half a mile 
away from Dr. Common's observatory Dr. Copeland had his 
tremendously long tube of 40 feet, with a small object-glass, and 
with photographic plates 18 inches square, with which he was 
going to take photographs. Then there was Prof. Angstrom, a 
Swedish astronomer, who had a most beautiful apparatus^ but I 
do not think he saw any more than we did. I think it was as 
clear at our station as at any adjacent station. One of the party, 
I think, saw a star during totality, but that is all. 

The President. I can corroborate what Sir Itobert Ball has said. 
I see Mr. Christie is present, and I think we shall all be pleased to 
hear what he can t-ell us of the expedition on which he went. 

The Astronomer Royal. I have only to say that we spent three 
or four mouchs of our lives on the expedition to Japan, when we 
certainly saw some very interesting sights, but we did not see the 
sight we went for. We did not see anything of the eclipse, and 
we have come back without any results. The only result of our 
journey is that I think we have all gained some experience, and 
perhaps that may be of some use, because I think all those who 
have been out to this eclipse are fired with the idea of taking a 
snap shot at tbe solar corona on some other occasion. There will 
be another opportunity in about twelve months. The whole of the 
party hoped that the work we have been doing in connection with 
the late eclipse will be available for the purposes of observing the 
eclipse which will be visible from India in 1 898. Prof. Turner and 
Capt. Hills started away about three weeks before I did. I was 
unable to go with them owing: to the date at which the Greenwich 
Visitation is fixed. They, however, prepared everything at the 
station, and I wish to take this opportunity of expressing my great 
obligation to them for all they did in the way of getting over 
preliminary difficulties. We have found that it does not do in 
these eclipse expeditions to cut things too fine. I had a very 
uncomfortable time in crossing Canada, because the Canadian 
Pacific Eailway had broken down through what are termed " wash- 
outs '* ; and the question arose in my mind whether I should not 
have to go back when I got to Vancouver ; but I managed to get 
there the day before the vessel sailed. In Japan the British 
Minister, Sir Ernest Satow, took a great interest in the expedi- 
tion, and did everything in his power to help us. He had made 
such excellent arrangements, that with the assistance of Admiral 
BuUer, who also helped us in every possible way, I was able to 
reach the station in time to join Prof. Turner and Capt. Hills, and 
.we succeeded in getting our instruments mounted with the help of 
Japanese carpenters, who, by the way, insisted upon turning 
screws round the wrong way and in doing everything left-handed. 
We had a full-dress rehearsal the day before the eclipse, and put 
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in plates and made exposures as if the eclipse were actuallj 
occurring, and found everything went without a hitch. We were 
therefore in high spirits, because it was a lovely day on , that 
occasion. On the day of the eclipse, however, there was first fog 
and then clouds. We got glimpses of the Sun at intervals, up to 
within about 20 minutes of totality ; but then the clouds settled 
down and we saw nothing more ; so that the expedition was a 
total failure so far as that goes. This has been a great disappoint- 
ment to us, as it naturally has been to other expeditions, except to 
that which went to Nova Zemlya ; but we feel that we have gained 
some experience. We learned that a certain amount of time is 
required to get things into perfect order, and we also contrived 
arrangements that very greatly simplified the adjusting and focussing 
of telescopes, and found that a much higher degree of accuracy 
could be attained in these matters by means of the coelostat and 
the employment of those excellent mirrors that our President had 
provided for us. I think that the use of these plane mirrors is a 
very great step in the work of eclipse expeditions. By means of 
these one can focus entirely independently of stars. The method 
is to have a little hole at the back of the plate in the plateholder, 
covered with a network of gauze ; and behind this a candle is 
placed, so that its light passing through the hole is reflected from 
the mirror, and an image of the gauze is formed on the photo- 
graphic plate. This hole was made near the centre of the field, in 
the upper half of the plateholder ; the plate was cut in half, and the 
image was formed in the lower half. By moving the telescope we 
could form images on different parts of the pkte, and by examining 
these images could find whether the instrument \xas in focus or 
not. With my instrument I used a secoiidarj magnifier. Pro- 
fessor Turner had the twin -telescope, and he also used the 
secondary magnifier. By this means we found we could get 
extreme accuracy in focussing independent of the weather, which 
is a matter of importance in eclipse work. I have two photo- 
graphs of this gauze network taken with a telescope of about 
8 ft. 6 ins. focal length, in positions the distance between which 
was S/ioooths of an inch, and the difference between the two 
photographs is quite marked. Tou can see that one photograph 
is in decidedly better focus than the other. There is one point 
about this which may be mentioned, and that is, as the source of 
light and the plate are both moved by a change of focus, the effect 
ot any error in focussing is doubled. A change of i/iooth of an 
inch in focus of 9 ft. was very marked and one can be quite 
certain of being within half that quantity. 

It may be of interest if I give some account of our return 
journey. I always felt that in this expedition I had two strings 
to my bow, and that even if we should be unfortunate as regards 
the eclipse, it would be a great advantage to me to see some- 
thing of American observatories and of American astronomers, 
and that was the great consolation we had for our failure* We 
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were enabled in returning tliroagh America to m&ke the acquaint- 
ance of a number of astronomers whom we have learned in this 
society to appreciate so highly by the work they have done, and to 
see the instruments and appliances they have at hand. We paid 
a visit to Chicago and were received with extreme kindness and 
courtesy by all connected with the Chicago University, especially 
by Professors Hale and Barnard. Unfortunately we did not see 
Mr. Burn ham. We were very much impressed by our visit, for 
we saw things on the large scale which Americans are in the habit 
of adopting. 1 think I may safely admit that we were shown the 
biggest thing in observatories in the world, the Terkes Observatory. 
The building is a beautiful one and possesses a fine telescope, the 
largest refracting telescope in the worJd, of 40 inches aperture. 
We were a little disappointed when we found that we should not 
be able to see it erected in situ. There have been delays which 
are not unusual in such things, but it is expected that it will be 
completed by next year. We, however, saw enough to convince 
us that they have a magnificent institution tor astronomical 
research and very fine instruments. What is equally and perhaps 
even more important is that they have men who are able to use 
them as they should be used. It was extremely pleasant to meet 
such men as Professors Hale and Barnard. From there we went to 
Harvard College and enjoyed a delightfully interesting visit to 
Professor Pickering, who showed us all the work he was doing. 
It is necessary to go there to appreciate properly all the work that is 
being done at Harvard. I should not like to attempt to give any 
exact account of the work that Professor Pickering is doing beyond 
saying this, that his idea is to appropriate the whole of astro- 
nomical photometry, and he is carrying out that idea in a very 
complete and excellent manner. I was very curious to see what 
work he could do with his photographic doublets. He has a 24-in. 
doublet already mounted, and it is a matter of the very greatest 
importance in the development of astronomical photography to 
compare results from the photographic doublet with those from 
the photographic object-glass. I was very much struck with the 
character of the images given by this object-glass and the way in 
which a large field was covered satisfactorily — a field a good deal 
larger than one can get with the ordinary achromatic object-glass. 
But what struck us more than anything else was the man who was 
directing all this work and the wonderful energy and skill he 
showed in organizing it and carrying it out in such a successful 
way. It seemed extremely difficult to imagine how any one man 
could manage to keep so many different branches of work going 
satisfactorily ; and I am sure the Fellows of this Society will feel 
that Professor Pickering deserves the thanks of astronomers for 
the enormous amount of work he is turning out from that observa- 
tory. We next went to Boston and then paid a very interesting 
visit to Professor New comb at Washington. The observatory, 
which has lately undergone some alteration, is a very fine building. 



Dec. 1896.] the Royal Astronomical Society. 429 

The 26-inch telescope has been remounted, and it is contemplated 
to reorganize the staff. It was of the greatest interest to us 
to have the opportunity of talking over with Prof. Newcomb 
the work he is engaged upon and the work he contemplates. He 
is full of energy, and I hope that that energy may be utilized for a 
long time in the service of astronomy. It was rather a grief to hear 
that his connection with the Washington Observatory and the 
American * Nautical Almanac ' was likely to be severed, and one 
cannot help feeling some anxiety as to what will be the future of 
those institutions when the time comes for the able men connected 
with them to retire in accordance with the rules of the service. 

Prof. Turner, I should like, first of all, to say that 1 take the 
same point of view as the Astronomer Eoyal. I do not think it 
can be too strongly stated that the one important fact that has 
come out from ttiis disappointing eclipse — with the exception of 
the observations made in Nova Zemlya — is the very great value of 
the coelostat in the form in which we have been using it. The 
great bane of echpse-observers has been their dependence upon 
tbe fitful weather which might precede the eclipse. I remember, 
in the eclipse of 1886, what weary waiting there was for 
fine weather to make the preliminary adjustments ; in fact one 
gentleman, whose duty it was to observe Polaris, went on the roof 
to do so, and they found him asleep there in the morning. In 1887 
there was the same ditticulty. We had very fitful weather before- 
hand, and I saw the Sun only on one occasion in the week preceding 
the eclipse. It sounds rather a rash statement, but I do not mind 
saying that I feel I could now go out and take photographs vtdth 
the coelostat, and have everything in perfect adjustment on the 
day of the eclipse, if I could only see tbe Sun for 5 minutes on any 
morning, or any star of which the declination is known. I make 
the statement with some confidence — that the adjustment of the 
coelostat can be carried out wdth one view of the Sun, which must 
not be too near the meridian. To have brought eclipse-work to 
this position is a great step in advance, and although we did not see 
the eclipse we have obtained results of the greatest value. As to 
our return-visit, I can only emphasize the admiration which has 
been expressed for the work that is done in Harvard. If one 
examines the immense number of volumes Prof. Pickering has 
produced, this w411 be well understood. 

Capt. Hills, 1 do not know that I have very much to add to 
what has already been said, but I must dissent from what Prof. 
Turner said last, that a glimpse of the Sun for five minutes is 
sufficient to enable an eclipse observer to adiust his instruments. 
As a spectroscopic observer I say that is not enough. The work 
I was going to do was somewhat on the same lines as my obser- 
vations in 1893, but with a very much improved instrument. I, 
intended to photograph the spectrum of the corona with the 
ordinary form of spectroscope, and I was going to try and photo- 
graph the spectrum of the reversing layer near the G line. I 
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adjusted one of the telescopes so that the slit would be exactly 
tangential to the Sun's limb, just about the point where the crescent 
would disappear, and then made a series of exposures, beginning 
before totality and continuing until about 1 5 seconds after totality. 
I arranged with Prof. Turner to give me a signal 15 sees, before 
totality, which he would know by calculating beforehand the size 
of the crescent that could be seen in his telescope. At the end of 
totality I should have shifted the telescope so as to get the other 
limb tangential to the slit and so get the other point of contact. 
On the former occasion this worked perfectly, and it would have 
shown distinctly if there was a prominence at that point. During 
totality at this recent eclipse I exposed plates in both instruments 
to the sky on the chance that there might be light enough to give 
indications of the spectrum, but there were no such indications. 
I hope I shall have an opportunity of using the same instruments 
again shortly and I trust with better results. 

The President, By accident we succeeded in getting one photo- 
graph of the eclipse. Sir Robert Ball was keeping the time at 
Vadso and owing to obscurity he gave the signal for totality a few 
seconds too soon, and Mr. Hinks, who was in charge of the twin 
telescope, promptly exposed a plate, so that he got a picture of the 
partially eclipsed Sun shown as a very fine crescent. It showed 
that the focussing and all the adjustments were perfect, and is the 
one visible proof that we did actually go to Norway to observe the 
eclipse. 

Mr. F. McClean read his paper on "Photographic Spectra of 
Types III. and IV., and also of the Variable Star /3 Lyne." 

The following papers were announced and partly read : — 

E, P, SelU, " Ph ysical Observations of Jupiter made at Adelaide 
Observatory, 1884-93." 

E, E. Barnard, '* On the Comparison of Reflector and Portrait 
Lens Photographs." 

lioyal Observatory, Edinburgh, " Observations of Comets and 
Planets.'' 

J, Tebbutt, " Observations of Phenomena of Jupiter's Satellites 
at Windsor, New South Wales, 1896.'' 

Maxwell Hall. '^The Sidereal System, revised in 1896." 

A. W, Roberts, "Proper Motion of the Southern Short Period 
Variables L Carinae and K Pavonis." 

Percival Lowell. " Determination of the Rotation Period and 
Surface Character of Venus ; and Note on Observations of 
Mercury." 

A. Y, G. Campbell. "On the Variation of XJncanonical 
Arbitrary Constants ; with an Application to the Planetary 
Theory." 

F. McGlean. " Photographic Spectra of Types III. and IV., 
and also of the Variable Star /3 Lyrse." 
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Royal Ohservaiory, Oreenwich. " Observations of Comet/ 1896 
(Perrine)." 

Royal Observatory, Greenwich, " Mean Areas and Heliograpbic 
Latitudes of Sun-spots in the year 1894, deduced from Photo- 
graphs taken at Greenwich, Dehra Dun, and Mauritius." 

E, J. Stone, " Note on the Effects of Distances upon the 
Spectra of Physical Clusters of Stars." 

Radcliffe Observatory, Oxford, " Observations of Comet Per- 
rine, 1895 IV., and of Comet Perrine, 1896, Nov. 2." 

C. K. Charlier. " Exposition of a General Theory for con- 
structing Astronomical and Photographic Object-glasses." 

The following gentlemen were elected Fellows of the Society : — 

Lewis Evans, J.P., F.S.A., Barnes Lodge, King's Langley, 
Herts; John Anderton Greenwood, LL.M., B.A., Brooklyn, Earl's 
Court Square, S.W. 

The following Candidates were proposed for election as Eellows 
of the Society : — 

William Johnston, St. Nicholas House, Westgate St., Gloucester 
(proposed by J. McCarthy). 

George Edward Lumsden, Assist. Sec. of the Province of Ontario, 
57 Elm Avenue, Toronto, Canada (proposed by S. W. Bumham). 

Major Percy Alexander Ma^Mahon, R.A., E.R.S., Artillery 
College, Woolwich, and 52 Shaftesbury Avenue, London, W. 
(proposed by A. A. Common). 

Louis C, IT. Maston, Banker, San Erancisco, Cal., U.S. A. (pro- 
posed by H. H. Turner). 

Beauchamp Prideaux Selby, J.P., Pawston, Cornhill-on-Tees 
(proposed by John Browning). 

J. E, de Villiers, Government Surveyor, Cape Town (proposed 
by David Gill). 

John Watson, Norman Villa, Glossop Eoad, Sheffield (proposed 
by W. J. B. Boome). 



THE BRITISH ASTRONOMICAL ASSOCIATION. 

The Annual General Meeting of the Society was held at Dni- 
versity College, Gower Street, on Wednesday, October 28, the 
President, Mr, E, Walter Maunder, in the Chair. 

The Minutes of the previous Annual Meeting were read and 
confirmed. The receipt of a number of presents was announced, 
and the names of 67 proposed new Members were passed for 
suspension. The President remarked that this was the longest 
list ever presented at one Meeting. Of these names 24 had been 
sent in from the East of Scotland branch. 
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The Secretary read the report of the Scrutineers of the ballot 
for the Council *. 

Dr. DoumxTVf^ Secretary of the Eclipse Committee, presented and 
read extracts from a lengthy report upon the Eclipse Expedition 
arranged by the Association. 

The President then dehvered the annual address to the Associ- 
ation, in the course of which he said : — '* The business of the 
Association is the furtherance of astronomy in all its branches, 
not in one alone, and perhaps our most serious danger is lest we 
should cultivate certain of these branches to the neglect of others. 
If then, for a second time, I ask your special attention to the 
subject of eclipse observation, I would be by no means mistaken 
as if I considered this of paramount importance to the Association. 
Bather, if we had to make a choice, and it were found impossible 
to continue our routine sectional work and to engage in eclipse 
observation, there could not be a doubt as to which should be 
bidden to ' stand by.' The purpose, the meaning, the justification, 
I might say the fame and glory, of our Association lies mainly in 
the efficiency of onr Observing Sections. The noble record of 
work done which Miss Brown, Mr. Corder, Mr. Elger, Mr. Green, 
Mr. Waugh, and our other Directors have so regularly laid before 
us, must ever be our chief boast. 

^^ But just because our Sections are, for the most part, in healthy 
and vigorous action, a strength and an honour to our Association, 
and a source of solid scientific usefulness, I think it may be 
advisable on an occasion like the present to turn rather to matters 
which are of a more exceptional character. 

" And first you will, I am sure, desire that I should speak of the 
eclipse that is over. Ton all know that in one sense our ex- 
pedition was a failure. But there are failures and failures. 
There are failures in which the men have foiled ; failed in energy, 
failed in skill, failed in cordial co-operation. Such failures are 
failures indeed. It is no record of defeat like this that we have 
to bring back to you. In these respects we can claim success, full 
success. We have shovna that it is possible for a large number of 
independent workers to unite together, to travel to a distant 
country for a common purpose, to work in the most absolute and 
cordial co-operation, to divide amongst themselves a great number 
of important observations so that none should be neglected, to 
submit to arrangement and drill, and to carry out instructions to 
one common end ; and the whole in a spirit of hearty good fellow- 
ship, of ready courtesy, of true friendship, which, to my mind at 
least, will ever remain the most vivid memory of our voyage to 
Varanger Fjord. 

" Next, to my own mind, was the fact that here, for the first 
time, the Association was seen in the concrete, as an active, living, 

* In the list of the Officers given on p. 413 of our last number, the names 
Bey. A. L. Ck>rtie, J. D. Hardy, T. Lewis, and Bev. W. Sidgreaves should have 
been omitted. 
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w6rkmg body. It may be, perhaps, a little diflBcult to convey the 
exact impression on my own mind, but if you will bear with me I 
will try and explain what I mean at greater length. Tlie Directors 
of the Sections will, I am sure, pardon me if I take as an example 
the one presided over with so much devotion by their doyen, the 
Rev. W. R. Waugli. Here, in the Jupiter Section, we have a 
remarkable example of the real vitality of the Association. We 
have scores of workers, producing at each opposition hundreds of 
sketches and other observations. There is no possibility of 
doubting the life, energy, and usefulness of such a Section. 

" But though we see the results of the Section, we do not see the 
Section itself. We never have — the more's the pity — the oppor- 
tunity of seeing the Members of the Section assembled in con- 
ference, presided over by their venerable Director. The Jupiter 
Section is not seen in the concrete. 

" The old proverb says that it is no use crying over spilt milk, and 
the great Baron Rothschild on one occasion remarked that all men 
make mistakes, but it is the foolish man that makes them twice. 
The most emphatic lesson of the past eclipse is the absolute need 
of occupying every available station, no matter what its meteoro- 
logical record ; that record in the case of Nova Zembla was almost 
prohibitory, yet, nevertheless. Nova Zembla and Bodo, most 
assuredly neither of them places to occupy in preference to Tezo 
or Vadsd, were favoured, whilst the stations whither so many 
observers had gone were not. 

" We are looking forward now as well as backward. ' The king 
is dead, long live the king.' The eclipse of 1896 is past, that of 
1898 is coming on. We occupied but one station in August 1896, 
we must occupy many in January 1898, and — and this is the moral 
which I wish to draw from all that has preceded — that we may make 
provision for so doing, we must know at the earliest possible 
date who are likely to take part in such an expedition. 

" To turn from the subject of eclipses, to the welfare of the 
Association generally. It is, I think, a subject for legitimate 
congratulation that the Association still continues to increase its 
numbers. The list of candidates read out to you at this meeting 
is, I believe, the longest that your Secretaries have yet had to 
present to you, and itself more than counterbalances the losses by 
resignation or death we have sustained during the entire year. 

" So far, things are most satisfactory. It is satisfactory also to 
report that a new Branch is in process of formation in the East of 
Scotland, with its headquarters at Edinburgh. Then there has 
been, I think, a steady and most unmistakable growth in the 
interest and vitality of our meetings. In the eaily days of the 
Association it was found necessary to arrange for lectures oi* 
addresses to be given in order to supplement the papers supplied 
by the Members. Now, on the other hand, we habitually find 
that the roll of papers can with great difticulty be got through in 
the two hours at our disposal, and many of the papers thus Qon^ 
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tributed contain much freshness of interest, and are contributed 
by young Members who have made their first entries into astro- 
nomical circles through the Association. 

" In one thing I would ask for a further improvement. The 
number of Members of our Observing Sections increases indeed, 
but by no meaus so rapidly as the general membership. This, I 
think, is a great pity, but it probably arises from new Members 
being diffident of associating themselves with experienced workers. 
I feel sure, however, that new Members will receive a very hearty 
welcome from the Director of any Section to which they wish to 
attach themselves, and that they will meet with help and en- 
couragement, not coldness or criticism, if they thus come forward. 
I would further remind casual observers, those who have instru- 
ments, but who have not the time to devote them to regular study, 
that when they are able to make observations the fact that they 
are occasional and not systematic should not hinder them from 
communicating them to the Director of the appropriate Section, 
Who knows but that, in some cases at least, they may come most 
opportunely to fill up gaps in regular series ? 

" I would press this point home, and especially upon the younger 
Members of the Association — younger in either sense, those who 
joined more recently, and those who are younger in years.*' 

Col. Burton-Browne made some remarks relative to the eclipse of 
1898. He said that he was collecting meteorological notes about 
the stations along the line of totality. 

Votes of thanks were accorded to the retiring Members of 
Council, the Scrutineers, and the Auditors. Dr. Downing then 
proposed a vote of thanks to Mr. Maunder, the President, and 
Mrs. Maunder, the Editor, who now retire, which was carried by 
acclamation. 



EOTAL METEOEOLOGICAL SOCIETY. 

The first monthly Meeting of this Society for the present Session 
was held on "Wednesday evening, Nov. 18, at the Institution of 
Civil Ens:ineer8, Great George Street, Westminster, Mr. E. 
Mawley^ FM.H.IS., President, in the chair. 

Mr, W. Ellis, F.R.S., gave an account of the proceedings of the 
recent International Meteorological Conference, which was held at 
Paris from September 17 to 23. The conference was attended by 
about forty representatives from various parts of the world, 
Mr. Ellis being the delegate from the Royal Meteorological 
Society. 

T?ie Hon. F. A. Rollo Russell read a paper on " Haze, Eog, and 
Yisibility." Haze is most prevalent when the wind is from the 
north-east, and is due probably to excess of dust brought about 
by conflicting currents. The causes of fog are to a great extent 
the same as the causes of haze, although radiation in certain states 
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ef the air and ground plays a more conspicuous part. The maiii 
cause of fog is mixture of airs of different temperatures ; and the 
attainment of a size of water-particle so much larger than in the 
case of haze is due to suddenness of mixture, greater humidity, or 
greater differences of temperature. The conditions favourable to 
visibility are dryness of the air near the ground-level, uniformity 
of temperature and moisture, radiation below the mean, steady 
and homogeneous winds through a great depth of the atmosphen?, 
approximation of the temperatures of sea and land, and a number 
of dust-particles less than the mean. 



Franc^ois Felix Tisserand. 

We have not yet reached the end of the present year, and 
already we are looking back over its records. 

Two great events hold our attention. The one, an International 
Congress presided over by M. Tisserand (May ii to May 15), 
whose earnest desire was to bring to a happy close, with the 
ending century, the work of the photographic survey of the 
heavens. The other, the sudden deaths on October 20, of the 
Director of the Observatory of Paris. 

Francois Felix Tisserand was bom at Nuits Saiut-Georges 
(C6te-d*0r) on January 13, 1845. -^^ ^^^ ^g® ^^ eighteen he 
entered the " Ecolenormale superieure" of Paris, Section of Sciences-. 
The companions of his youth, whose friendship he enjoyed up to' 
the day of his death, had a foreshadowing in 1863 of the develop- 
ment of M. Tisserand's rare qualities. 

In 1864 he took the diploma of '* Licencie es Sciences mathe- 
matiques " ; the following year that of ** Licencie ^s Sciences 
physiques"; in 1866 he entered the Observatory of Paris with 
the title of Assistant Astronomer. Twenty- six years later, on 
the proposition of the Academic des Sciences, he was chosen by 
the Minister of Public Instruction as the successor of Le Verrier, 
Delaunay, Moiichez. 

In 1868 he took part in the French Expedition to Siam for the 
observation of the total eclipse of the Sun on August 18. M. Tis- 
serand's love of stud 7 called forth this remark of M. Janssen on 
the occasion of their voyage to the East : — ** While we others were 
admiring the sea and harbours, M. Tisserand, disdainful of all 
distractions, was absorbed in the works of d'Alembert." 

The same year he was received as doctor in Mathematics for his 
dissertation: "Exposition, d'apres les priricipes de Jacobi, de la 
methode suivie par M. Delaunay dans sa theorie du mouvement de 
la lune autour de la terre." 

In the reports of the Academre des Sciences for 1869 we 
find, the first of his scientific papers, which extend over twenty-^ 
seven years, covering the ground both of theoretical and practical 

YOL. XIX. 2 M 
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astronomy. The reader has but to look through those numerous 
volumes in order to form an idea of the work accomplished by 
M. Tisserand during his short life. Let him turn from the index 
tables to the papers signed *' Tisserand,*' and he cannot fail to 
wonder at the works achieved by this powerful intellect. 

In 1870, after a careful study of one of Lagrange's memoirs, 
M. Tisserand makes a practical application of the master's thought 
to the formulae of quadrature employed in astronomy. 

*lii 1872 he studies the motion of the planets according to 
Weber's electro-dynamic law. . Putting the force 






ik 



under the simple expression of 

in which F^ is considered as the disturbing force, and integrating 
the equation? of motion by Lagrange's method of the variation of 
constants, he rapidly obtains approximate formulae of a convenient 
and practical use. 

In 1876, in his note on the " Li variability of the Major Axes of 
the Planetary Orbits," he says : — " I have noticed that one need 
but connect Lagrange's memoir with certain passages of Jacobi's 
celebrated paper on the elimination of the nodes in the problem 
of three bodies, in order to demonstrate Poisson's theorem in a most 
simple and satisfactory manner " 

Thus one finds M. Tisserand constantly directing his thoughts 
throughout those 27 years towards the study of the mechanism 
of the heavens. This concentration of will-power destined him to 
ful61 the functions of Professor, Director, Member, and President 
of various scientific institutions and societies, both Prench and 
foreign. In 1873 he became Director of the Observatory of 
Toulouse, and Professor of Astronomy at the faculty of sciences 
of that city. In 1874 he was made a Corresponding Member of 
the Academic des Sciences of Paris. In 1874 and in 1882 he took 
part in the expedition for the obssrvation of the transit of Venus. 
In 1878 he succeeded Le Verrier at the Academic des Sciences; 
he was elected Member of the Bureau des Longitudes, and Pro- 
fesseur Suppleant at the Sorbonne. 

At the age of thirty-eight he was appointed to the chair of 
celestial mechanics of the Sorbonne, left vacant by the death of 
Victor Puiseux. There, at the University, he expounded to his 
pupils, of whom the undersigned was one, the theories of the 
planetary system ; again and a<^ain he returned to the general 
principles that lie at the basis of the methods which he developed 
in a simple and sure manner, levelling difficulties, filling up 
gaps, transforming demonstrations, rendering them clear, elegant, 
pimple. 
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The outcome of his toils was, among other contributions and 
discoveries, the 'Tisserand criterion' and the 'Traite de la 
Mecanique celeste ' in four quarto volumes, which stands side by 
side with Laplace's * Mecanique celeste/ M. Tisseraiid's treatise * 
is one of those inestimable books which rapidly spread abroad 
acquired truths, awakening slumbering talents, sowing the seed for 
an ample harvest. 

In 1892, when death put an end to the career of Admiral 
Mouchez, the directorship of the Paris Observatory was entrusted 
to M. Tisserand. During his four years' administration (1893- 
1896) he took an equal interest in the different departments of 
the work of the Observatory. The results summed up in the 
annual reports show that the promise given in these words, spoken 
by M. Tisserand at the meeting of the Council of the Observatory 
on Januarv 14, 1893, ** Called to the honour of succeeding Admiral 
Mouchez, I shall neglect nothing to bring to full completion an 
undertaking which is an honour to our country and which at the 
same time serves to benefit science," has been fully kept. 

Paris, 1896 Oct. 29. DOROTHEA KlUMPKB. 



On the Level of Sun-spots, 

[Continued from p. 39^.] 

The evidence from thermal abaorption that Sun-spots are situated 
above rather than below the level of the photosphere is perhaps 
the strongest that can be at present adduced. It may be stated 
quite simply. Measurements by Langley, by the writer, and by 
W. E. Wilson have furnished quite accurate tables t showing the 
decrease in the intensity of the thermal radiation at different 
distances from the centre of the Sun's disk to the limb. The law 
of this absorption as found by experiment agrees quite satis- 
factorily with the theoretical law of Laplace after a suitable 
correction to make it accord with modern physical views. 

The three observers mentioned have also measured the intensity 
of the thermal radiation from Sun-spots as compared with that 
from equal areas of adjacent photosphere. Now when a spot 
passes by the Sun s rotation from a point near the centre of the 
disk towards the limb, it is found that the relative intensity of 
the spot increases. This might mean either that the radiation 
from the spot was greater, or that from the neighbouring photo- 
sphere was less. But with our table showing the increase of 
absorption over the photosphere from the centre of the disk 
outward, we can readily reduce our ratio to what it would be if 
the comparison area of photosphere were constantly at the centre 
of the disk. On doing this we at once see that the thermal 

* Badau, 'Bulletin Astronomique/ t. "vi. 1889, p. 15. 

t Oollectec*. on p. 302 of the new (1895) edition of Youag's * The Sun.* 

2m2 



438 On the Level of Sun- spots. [No. 247. 

' absorption over spots does not increase as we approach the limb 
in nearly the degree that is the case with the photosphere. The 
reasonable inference from this is that the spots are at a higher 
level than the photosphere, and hence less subject to the absorption 
of the Sun's atmosphere. 

Still further, Langley and the writer have found instances in 
which the measured radiation from spots very near the limb 
exceeded that from the neighbouring photosphere. As compared 
with an area of photosphere near the centre of the disk, however, 
the radiation of the spot is always the less ; as would be expected, 
unless we were to adopt the view, improbable in itself and contrary 
to these observations, that with the solar atmosphere removed 
Sun-spots would be actually more radiant than an equal photo- 
spheric area *. "We are therefore again led to the conclusion that 
the level of spots is higher than that of the photosphere, so that 
less absorption occurs over the spots, making them in some cases 
appear to radiate more than neighbouring areas of photosphere. 

Thus far the spectroscope has not been called in witness in the 

case before us. A testimony from it contradictory to the view 

whose merits we are stating might well be considered fatal to that 

-view ; a favourable testimony would not be as convincing as an 

unfavourable one would be damaging. 

Now it would appear that in fact the spectroscopic evidence is 
not competent to decide the question. The Wilsonian doctrine 
was accepted long before the spectrum of a Sun-spot had been 
examined ; and when such examination was made, no contradiction 
was found. The spectrum of a spot shows firstly a general 
absorption, and secondly a selective absorption, not produced by 
smoke or solid particles, but, as has been p(»inted out by Young, 
Duner, and others, by gases of less radiating power than the 
surface behind J^hem. Large numbers of dark lines are broadened 
where the slit crosses a spot, and narrow down as they extend 
through the penumbra ; others are thinned over the umbra ; 
sometimes those of calcium (H and K always), hydrogen, mag- 
nesium, and other metals are reversed : perhaps a majority of the 
lines are whoUv unaffected. 

To produce these effects it seems to be quite immaterial whether 
the absorbing masses of vapour are situated entirely above the 
photosphere or in cavities in it ; in either case the white light that 
is absorbed is bv all considered to be due to the photosphere — 
from an under stratum of it, according to the depression theory of 
spots ; from its ordinary upper surface, according to the elevation 
theory. The same spectrum in umbra and penumbra would result 
from a " convex " mass of gases (say an anticyclone) above the 
condensed stratum, as from the gases poured into a cavity ex- 
tending downward partly through that stratum (the photosphere). 

* It will be noted that in this discussion I have not spoken of relative tem- 
perature, a very different thing from relative thermal radiation, the quantity 
measured in such observations. 
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Arguments ini^ht be brought forward tending to show that the 
conditions in elevat£id masses of gas would be more favourable for 
the production of the observed effects, but in our present state of 
knowledge such reasoning would be based more on theory than 
on fact, and therefore I prefer to regard the evidence from the 
spectroscope as at present undecisive. 

The query will probably be raised as to the bearing of the view 
presented in this paper upon the most prevalent Sun-spot theories ; 
those of Secchi, Faye, Oppolzer, The first is summarized by Young 
as follows*:—" 8ecchi believes them to be dense clouds of eruption- 
products settling down into the photosphere near^ but not at, the 
point where they were ejected." Evidently the validity of this 
theory is not affected by the adoption of the view that the spots 
are gaseous masses above the photosphere, finally in their descent 
settling down upon it. 

Eaye's theory is based upon the relative drift of contiguous 
portions of the photosphere itself, due to the equatorial acceleration 
of the Sun's rotation. It would seem that the vortices might 
equally well take place in the gases above the photosphere as in 
that stratum itself. Certainly his view that the vorbicular dis- 
turbance of the solar atmosphere propagates itself downwards 
Conforms better to the elevation theory. 

The Sun-spot theory of Egon von Oppolzer, based upon 
meteorological analogies, is in many respects a very promising 
one. To the writer no theory seems satisfactory which does not 
take into consideration these analogies in the terrestrial atmo- 
sphere. With the descent of masses of gas, under solar gravitation, 
their temperature must rise, at certain levels perhaps being com- 
parable with the photosphere in radiance, even if adiabatic con- 
ditions are but imperfectly realized, and this may possibly account 
for the reversed lines of calcium over spots. Oppolzer's may be 
called an anticyclone theory of Sun-spots, but its validity seems in 
no wise diminished if we consider that the descending currents do 
not penetrate the photosphere, but produce their absorption and 
run their course entirely above the photosphere. 

The considerations that have been brought forward in this paper 
may seem to many to be insufficient for abandoning the doctnhe 
of Wilson, but my purpose will be accomplished if observers shall 
give to this stiU unsettled question the attention that it fairly 
deserves. E. B. Ehost, 

Dai-tmcmth College, Hanover, N.H. 



Selenographical Notes, 

Euleb. — This ring-plain is not a striking telescopic object at 
any phase, but is interesting as an example of a formation which, 
though regular in outline, has a wall whose altitude above the 

** The Sun/ 1895, p. 15*. 
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Burrounding plain varies rery considerably. According to Nelson, 
the differ^Dce between the height oF the east and west wait amounts 
to 1400 Eeet, the loftiest peak of tlie latter rising to 2400 feet, while 
the floor sinks to 6coo feet below it. These figures, judged by lunar 
Btaodards o£ altitude, are not very striking, but when we r^ard 
the great iaequality in the height of the ring which they repre- 
sent, they b^me significant and noteworthy. Euler exhibits a 
Tery distinct terrace on the outer slope of the eastern wall, just 
below that particular section of it which is remarkable for its 
moderate height. May not this feature represent a slip of the 
material which on?e occupied the summit ridge? It is true there 
are indications of outside terraces on the opposite, or western, 
flank ot the formation, hut they are far less prominent than that 
in question, which is so conspicuous under many conditions that it 
appears to he almost as massive as the neighbouring wall itself. 
In addition to the terraces, the rampart has some spurs and 
buttresses on the south side, two of which are easy objects. I 
believe there is a gap in the border where these abut on it. 
Indications of this br^k in its continuity were very plainly seen 
by me on two occasions when the formation was just within the 
morning terminator. It is probably due to the presence of a 
crater. Neison speaks of a gap on the north, but this I hare 
not succeeded in detecting. Euler has a large rentral mountain, 
which cannot, however, be termed a prominent feature. 




. In the accompanying drawing, made 1896 March 24, 9* 15™ to 
lo"", with a power of 340 on my 8j-in. reflector, a bright squan*- 
shaped enclosure is shown as just coming into sunlight. This is 
Brayley, a small ring-plain whose border on the south-east is 
ted by the northem end <^ a winding ridge from the south, 



Dec: 1896.] Correspondence. 441 

similar in character to that which traverses the northern wall of 
Madler. There is a peculiar expansion in the south-west corner 
of the border of Bray ley, very conspicuous at this phase. 

About midway between Euler and Bray ley, there is one of the 
most remarkable isolated mountain-masses in this quadrant of the 
Moon (/3 in the drawing). It towers to a height of nearly 4000 
feet above the surface of the Oceanus Frocellarum, and is made up 
of at least seven distinct brilliant peaks. It occupies an area of 
some 300 sq. miles, and appears to rise abruptly from the plain 
without being associated with any lower elevations or other details. 
Probably it dates from an earlier epoch than the plain from which 
it springs. Some distance further towards the east, rather more 
than halfway between the mountain-mass /3 and Bray ley, will be 
found the small brilliant triple mountain a, which casts a beautiful 
spire of shadow at sunrise (this shadow was drawn at 9*^ 45", on- 
the date above mentioned). This object is of considerable height, 
probably nearly as lofty as the highest peak of /3. It is shown by 
Schmidt (Sect, v.), but not individualized sufficiently, being 
mixed up with a number of low ridges of minor importance 
which are, as usual, coarsely reproduced in his map. AVest of a 
runs a tapering light streak, extending to a point north-east of /?, 
where it dies out. Between this and the terminator is shown a 
formation resembling a coarse row of irregular chasms. I cannot 
trace this on the maps, but it is very obvious. 

South of Euler lies the shallow ring-plain C, which is only note- 
worthy by reason of its surroundings. These mainly consist of a 
number of isolated • little ridges and mounds which in their 
arrangement exhibit a very remarkable example of parallelism, — 
all of them extending towards the southern side of Euler. 

The large crater B appears from its shadow to be a lofty object. 
It is associated on the north with a smaller crater, connected with 
B by a ridge. Sch rotor's representation of this region is one of 
his best efforts. With one or two exceptions he shows all the 
features just referred to, and notably the winding ridge which 
cuts through the wall of Bray ley. 

The halo and faint light streaks surrounding Euler well deserve 

careful study and delineation, but they must be observed at a 

more advanced stage of illumination. 

Beaumont House, Shakespeare Boad, T. GwYN Elgeb. 

Bedford, 1896, November 19. 



COERESPONDENCE. 

To the EdUort of • The Ohaervatory* 

The Manor a Observatory. 
Gentlemen,— 

Miss Catherine W. Bruce (New York), the well-known 
Maecenas of astronomical observatories, has given a new proof of 
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her disinterested geiierosity and ardent love to science, by sending 
us a sum of about .£330 (4000 florins), in order to secure the 
useful existence of our observatorv for some time, and to enable 
us to buy some indispensable instruments, viz. : a filar position 
micrometer (system Bepsold-Clark-Heyde) with seren eyepieces 
(powers 146-735) and seven movable threads ; a clock of precision 
by Eiefler, to which the Gold Medal was awarded at the Niirnberg 
Exhibition, where, during six months, its i-ate was legsihsiXi o*'oi ; 
and a big chronodcik by Kessel (optical parts by Keinfelder and 
Hert^l, levels by Ertel and Son), with a power of 36 and 13 
threads, and an object-glass of 2 inches. With these* three 
instruments the precision of my future observations will consider-f 
ably be increased. It is difficult to say how much 1 feel indebted 
to that noble American lady, but I beg you to publish these lines 
as a token of my gratitude. 

My observations have suffered from the extraordinary bad 
weather during the» last 15 weeks. Nevertheless 1 succeeded in 
discovering 20 new canals on Mars, besides seeing 70 Schiaparellian 
and 12 Lowellian canals. My fifty drawings contain also other 
interesting proofs of variations. Several of the Lowellian " oases *' 
or lakes were seen by me, and a new one discovered. For the 
most part the canals are very broad, consequently probably double, 
although I cannot perceive the duplicity. 

Manora-Steruwarte, Yours faithfully, 

. Lussinpiccolo (Istrien), 1896, Nov. 19. Leo Bbenneb*. 

Proposed Students^ Observatory in London. 

Gentlemen, — 

As a movement is now in progress for the introduction 
into the University of London of the means of giving instruction 
in those higher branches of science and literature which may t«nd 
to the encouragement of original study and research, and there- 
fore fitly pertain to University, as distinct from College, teachings 
I took it upon me, at the last meeting of Convocation, held on the 
27th lilt., to bring forward the claims of Astronomy in this 
respect by moving, " That the Senate be requested to take stops 
for establishing a students' observatory in the neighbourhood oi 
London, for the instruction, primarily, of members of the Uni- 
versity of London in practical astronomy, with the ultimate view 
of taking part in the progress of astronomical investis;ation." This 
motion was unanimously passed, and Mr. Coode Adams, who is a 
Member of Council of the Botanical Society, stated that a site 
was available for the purpose, which he felt sure would be 
granted, in the grounds of that Society (in Eegent's Park), where 
a small meteorologiioal observatory already exists. A member of 
Convocation asked me whether it would not be possible to have a 
^epartttie^Lt of the kind in the Eo.val Observatory, Greenwich ; 
but it was obvious to point out that the whole of that institutioie^ 
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is fully occupied in actual observing work of a character which 
will not admit of interruption. Moreover, the proposed students- 
observatory should be nearer London ; and perhaps no more eon-« 
venient site could be suggested than that proposed by Mr. Adams, 
very near the late Mr. Bishop's Obsei*vatory, where Dawes and 
Hind made so many . important observations and discoveriesi. 
Most of the great universities of the world have observatories in 
connexion with them,. as, indeed, it is only fit and right, that they 
should; and it seems to me that we only need some one capable 
of supplying the requisite endowment to enable the University of 
London to possess a similar institution, together with the means 
of training its students to make proper and efficient use of this. 
1 hope for your powerful advocacy in this matter. 

Yours faithfully, 
Blacklieath, 1896, Nov. 3. W. T. Isz^lS, 

P.S. — May I take the opportunity of pointing out an erratunfi 
in my letter of Sept. 23, printed in your number for this month ? 
Page 401, line 6, dele the words " well acquainted with." — 
W. T. L. 



NOTES. 

Comet Notes. — In addition to M. Perrotin's elements of 
Giacobini's Comet given last month, two other elliptical orbits 
have been published (Ast. Journ. 386, 387). The first is by 
Eev. G. M. Searle^ and makes the perihelion passage 1896 
Nov. 2'*'5, and the period 4^*39. The second, by Messrs. Hussey 
and Perrine, makes the perihelion passage 1896 Oct. 25**'5, and 
the period 9^*32. An observation by CeruUi on Oct. 30, which is 
given in Ast. Nach. 3385, shows that the B.A.'s deduced from 
these three sets of elements had the following errors : — Hussey 's 
K.A. 12 sec. too small, Perrotin"s 7 sec. too great, Searle's 27 sec. 
too great. The following approximate set of elements has been 
deduced by a combination ot the three, taking the above errors 
into account : — 

Periheiion passage . . Oct. 27^*1. 
(i> 1 40^ o' 

ft 192 43 

i II 26 

38 16 

log a 0-5834 . : 

Period 7^*5. 

Perihelion Distance .... 1*459 

Aphelion Distance . . - . . 6*205 ' ' 

Acording to these elements, the comet \yas in Jupif er's neigh • 
bourhood for a long period in the year 1885. ' 
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The following ephemeris, deduced from Perrotin's elements, is 
given in Ast. Nach. 3386. It is for Berlin midnight. The B.A. 
of the ephemeris is probably too great bj 30 sec. or thereabouts : — 



# 




B.A. 


S. Dec. 




h 


m 8 


i 


Dec. 4. , .. 


21 


3^ 18 


II 34 


8.... 


21 


49 21 


II 


12. . . . 


22 


2 15 


10 23 


16 


22 


14 59 


9 43 


20. . . . 


22 


27 32 


9 I 



R.A. 
h m s 

Dec. 24. . .. 22 39 53 

28. ... 22 52 2 

Jan. I .... 23 3 58 

5 23 15 43 



S. Dec. 

o I 

8 17 
7 31 
6 43 

5 54 



Brightness on Dec. 4, Jan. 5, 0*65 and 0*39 of that at discovery. 

A new comet (/ 1896) was discovered by Mr. Perrine at the 
Lick Observatory on Nov. 2. 

The following elements are by Prof. Kreutz from observations 
on Nov. 2, 4, 6 (Ast. Nach. 3386) : — 

T = 1897 Feb. 6^-82 Berlin M.T. 

w 164° 59' I 

a 85 10 U8960. 

i ....... 146 5 J 

log q 0*0672 

Ephemeris for Berlin midnight. 





R.A. 


N. Dec. 




R.A. 


S*Dec 




h m 8 


/ 




h 111 8 


1 


JL/ec. ^ . . . . 


19 52 49 


5 II 


Dec. 19. . . . 


19 49 55 


I 33 


y . . . . 


19 51 40 


3 23 


23 


19 49 40 


2 59 


II 


19 50 48 


I s^ 


27. . . . 


19 49 33 


4 23 


15 


19 50 17 





31 


19 49 35 


5 44 



The brightness throughout this period is nearly the same as at 
discovery, since the comet is receding from the Earth, but ap- 
proaching the Sun. In January and February it will be lost in 
the sunshine, but in March and April it will be a conspicuous 
object for southern observers, attaining in April a brightness 
isome four times that at discovery. 

Elements similar to the above have been computed by Dr. Halm 
and Prof. Knopf (Ast. Nach. 3386). Another set, not agreeing 
very well with the above, has been deduced by Messrs. Hussey and 
Perrine from observations at Mount Hamilton on Nov. 2, 3, 4. 

The following is a continuation of the ephemeris of Brooks 
Periodic Comet (1889 V.) :— 



Dec. 





R.A 


S. Dec. 




R.A. S. Dec. 




h m 8 


1 




h m 8 ^ 


z . • . . 


23 2 36 


6 40 


Dec. 14.. .. 


23 21 39 3 59 


6. . . . 


23 8 46 


5 47 


lo . . . . 


23 28 20 3 4 


10. . . . 


23 15 ? 


4 53 


22. . . . 


23 35 8 28 
A. G. D.C. 
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. MrNOB Planet Notes. — * Bulletin Astronomique ' for October 
contains a table of the results of M. Charlois' planetary photo- 
graphy during the past year: 39 plates were taken, on 11 of 
which no planet appeared ; the remainder contained in the 
aggregate 52 planets, of which 46 were old and 6 new. He has 
now discovered 88 new planets. 

Planet 345 has been named Tercidina. A. C. D. C. 



A Htdbodtnamical Investigation of the Solab Rotation. — 
In the part of Prof. Prost's address on the level of Sun-spots, 
reprinted in our last number, reference is made in a footnote to a 
paper by Dr. Wilczynski in support of the conclusion that Sun- 
spots are at a higher level than the photosphere. After examining 
Dr. Wilczynski's paper ('Astrophysical Journal,' August) we are 
compelled to say that it seems to us that no reliance should be 
placed on the hydrodynamical investigation given there. After 
remarking that the mathematical Treatment of this subject by some 
astronomers lacks vigour, Dr. Wilczynski starts by quoting 
Lagrange's Hydrodvnamical Equations, but only succeeds in 

1 dp dW 
deducing the equation " ~ 'T + d~ "^ ciiV=o, which could 

have been obtained in much less space by more elementary methods. 
In hydrodynamical investigations it is necessary to see that the 
equation of continuity and the boundary conditions are properly 
satisfied. Dr. Wilczynski considers neither of these points, and 
as the necessarv conditions are not satisfied, the motion he assumes 
is not possible. We may further say that it looks somewhat 
incredible without any mathematical analysis. " If we therefore 
regard the axis of rotation to be surrounded by a system of cylin- 
ders, all the points situated upon the surface of one of these 
cylinders rotate witli the same velocity. In other words, these 
cyUndrical surfaces rotate as if they were solid. But from one 
cyUnder to another ta (the angular velocity) changes according to a 
certain law, <&c." * 

This paper ought not to have been printed in the *Astrophysical 
Journal.' N on- mathematical readers, seeing the great name of 
Lagrange in the midst of a formidable array of symbols, might 
easily believe that the later remarks of the paper rest on a dynamical 
basis. For instance, the article is gravely abstracted in the Journal 
of the British Astronomical Association by a writer who is proba- 
bly more interested in the results as applied to the Sun than he 
is conversant with the hydrodynamical treatment of such questions. 
Unfortunately a good deal of bad mathematics finds its way into 
astronomical periodicals, and Dr. Wilczynski's paper is a glaring 
instance. P. W. D. 

* One mistake in the paper Dr. Wilczynski corrects in the 'Astropbysical 
Journal,' November. He had found that 1 — = cT(i-flogp),where^=cjpT, 
iiiid T is yariable, but no assumption vbateier is made as to bow it vanes I 
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. The Leonids. — Observations of these meteors on November 13, 
14, and 15 were not numerous, although sutticient were seen to 
show that the Leonid stream is nearin^: the Earth's orbit. At 
Greenwich a few Leonids were seen in the early morning of the 
13th, but the sky was overcabt on the nights of the 13th and i4tb« 
The ioUowing observations are collected from contemporary pub- 
lications. 

On the morning of the 13th (civil day) at Bridgwater, Mr. Corder 
saw 20 meteors, at the rate of eight per hour, but only five were 
Leonids. 

On the morning of the 14th, at Bridgwater, 33 meteors were 
seen, the hourly number being 8 to 13, but the sky was often 
foggy. Leonids still in a minority, but a well-defined radiant was 
apparent at 146° +25°. At Belfast on this morning the sky was 
overcast. At Dewsbury, Yorkshire, 12 Jjeonids were seen, one of 
which, at 13** 15*^ 45" (astronomical), is said by the observer 
(Mr. Blakesley) to have been as bright as Venus ; another, at 
14** 40'", was brighter than Jupiter, and left a splendid broad streak, 
which lasted about one minute. At Belfast the sky was overcast. 
On the morning of the 15th, at Bridgwater, 66 meteors were 
6een in about four hours, of which 43 were Leonids, the radiant 
being well defined at 150° +23°. At Belfast 9 Leonids were seen 
up till 2 A.M. by Mr. W. H. Milligan, who remarks that the radiant 
was." as usual." A correspondent of the ' Dumfries and Galloway 
Courier and Herald ' says that on this morning, " Till well after 
4 o'clock, there were not many visible ; one about every 2 or 3 
minutes. By 5 o'clock they markedly increased, and from 5** 15"* 
to 5** 45° there was quite a shower, and between these times we 
counted about 60. At 6 o'clock the shower had ceased.'' 



Obituary. — Following closely on the death of M.Tisserand comes 
the sad news of the deatr» of Prof. Johann August Hugo Gylden, the 
eminent astronomer whose work lay in similar lines to that of the 
I'rench savant. Prof. Gylden was born at Helsingfors in Finland^ 
and after being educated at the Uuiversity of that town became 
a pupil of fcitruve at the Poulkova Observatory. In 187 1 he was 
appointed Director of the Stock liolm Observatory, and in 1884 
took charge of the Gottingen Observatory. His astronomical 
writings, which are encyclopaedic, are chiefly of an advanced mathe- 
matical character. His latest work, 'Traite Analytique des 
Orbites Absolues des Huits Planetes Principales,' was referred to 
at some length by Dr. G. W. Hill in the address lately reprinted 
in these pages. He was a member of the Stockholm Academy of 
jScience, an OlBcer of the L:;gion of Honour, and he had been 
President of the Astronoiuische Gesellschaft. Prof. Gylden died 
on the evening of November 9, aged 55. 

' The death is announced' also of Dr. Julius T. Wolff, Director of 
a privajte observatory at Bonn, where he made photometric 
investigations. Dr. Wolff, who died at the age of 76, is said to 
have beeii the last of Argeiander's pupilff. 
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* A SHOBT paragraph in the * Daily Telegraph * of Nov. 28 runs :— 
"Mr. Benjamin Apthorp Gould died afc New York yesterday, 
from injuries sustained through falling downstairs." Assuming 
this to be the learned Editor of the ' Astronomical Journal/ as 
seems to be likely from the exact coincidence of name, we feel 
much pain in having to record another such great loss to the 
science, and one which comes so unexpectedly after reading 
Prof. Turner's paragraph on p. 455 of this number. 

The Companion to Procyon. — A telegram from Lick an- 
nouncing the re-discovery of the close companion of Procyon runs 
as follows: — "Companion Procyon, magnitude thirteen, found 
Schaeberle, position 318°, distance 4"'6/' 

* II ■ 

Lewis Swift, whom adverse fate cannot entirely vanquish, 
contributes a list of 50 new nebula to the ' Astronomical Journal,' 
No. 388, which he has discovered with a 4|-inch telescope at the 
Lowe Observatory, California. These are, in general, very faint ; 
but, as he says, the "low latitude +34° 20' enables me to work 
in fields beyond the reach of Sir William Herschel, or of his son 
Sir John, except while sojourning at the Cape of Good Hope." 

On account of pressure on our space this month we are 
compelled to defer to future numbers notices of several interesting 
books lately received. Among these are the publications from 
the Cape Observatory mentioned by Dr. Gill at the R. A. S; 
Meeting, a volume of the German Transit of Venus Observa- 
tions, the Autobiography of Sir G. B. Airy, the Memoirs of the late 
Prof. Pritchard, Vol. II. of M. Baillaud's ' Traite d'Astronomie,' 
and a volume from the Karlsruhe Observatory. 

M. Pebbotin has resigned his post at M. Bischoffsheim's 
private observatory at Nice, in order to become an observer at the 
Meudon Astrophysical Observatory. 

Dr. Meldrum has resigned the Directorship of the Mauritius 
Observatory. He is succeeded by his First Assistant, Mr. T. F. 
Claxton. 

From an Oxford Note-Book. 

This is, I suppose, the concluding chapter in the account of the 
Note-book's journeyings. It has been rather difficult to get it 
fairly started, not from lack of material, but from some obscure 
• reason which may be classed under the heading Inertia. I have 
only a limited knowledge of others' experience, but personally I 
find it very hard to settle down to anything when on a journey, 
and especially in the train. There is an appearance of ample 
leisure, but it is difficult to concentrate the attention so as to make 
use of it ; only the very lightest occupations, such as reading 
novels, or perhaps vj^riting a letter or two, seem possible, and 
attempts to undertake anything so serious as these Notes only 
vesulted in failure. At sea the conditions are just a little more 
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hopeful, and now that we are two days out from New York on 
the good steamer ' St. Louis,' it seems advisable to make another 
effort to satisfy the cravings of our hungry editor before we reach 
England and unknown arrears of work. 

By way of giving local colour, I may remark that the day is as 
fine as we could wish ; one of the passengers has, indeed, just 
commended it as an "elegant day." The boat, too, is very<5om- 
fortable and has a fair turn of speed. It is true that Col. Eivers 
called her yesterday a " wretched old hulk," because the run was 
only 435 niiles instead of about 465 ; but we are beginning 
to suspect a vein of grim humour in the Colonel, and it seems 
possible that he does not always mean everything he says to 
be taken quite literally. For instance, he has been grumbling 
at the calmness of the sea, which is not usually considered a just 
cause of complaint. *'Just my luck!" he said, surveying the 
gentle Atlantic swell with a look of disgust; "here was I expecting 
it to be quite rough, and I should have been sick, and corrected 
these days of over-eating and inactivity in the train ; now I shall 
simply have to go on starvation diet." We do our best to console 
him by pointing out that we may yet have some rough weather, 
but he is afraid it will come too late to produce any effect. But 
this, I fear, is rather a digression. What I propose to write about 
is the Harvard University Observatory, if I only know where to 
begin. The fact is, we saw so much at Harvard, and it was so 
new, and what we actually saw suggested so many other things to 
us, that ti)is last chapter is by no means an easy one to write ; and 
that is an additional reason for its hanging iire. 

On mature reflection, I think the most noteworthy point about 
Harvard Observatory is that it deals with the whole sky, and not 
a hemisphere only. It is true that the photographs of the 
southern hemisphere are taken at the branch establishment at 
Arequipa ; but they are examined and discussed at Harvard, and 
there is thus no portion of the heavens with which Professor 
Pickering is not actively concerned. Moreover, he is not content 
with a single set of photographs of even the whole sky, but has 
already photographed the heavens several times over in different 
ways, and proposes to continue doing so at more frequent intervals 
in the future. The frequency with which the sphere can be 
covered with photographs depends, of course, on the field covered 
by each, and the exposure given. After trying various schemes, . 
from one which would cover the whole sky in a single fine night, 
to one which occupied a year and gave correspondingly more detail, 
Professor Pickering has recently decided to take the month as his 
unit interval ; and an apparatus is now being arranged for taking 
plates ten degrees square (about 450 of which will cover the 
celestial sphere), with which it is hoped to obtain a complete picture 
of the northern hemisphere once a month. The apparatus is 
{automatic, and will only require attention once every three hoar8«i 
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Eight plates are put into a drum ; and when one has had an ex- 
posure of 20 minutes, which ought to give stars to about the 14th 
magnitude, the instrument automatically changes to a new field of 
stars and to the next plate. Thus after 2 hours and 40 minutea 
all the eight plates will be exposed, and it merely remains for the 
assistant to take them out for development, put in a new set, and 
start the instrument for the next 3 hours. These monthly maps 
of the sky will not necessarily be all retained at the Observatory ; 
we gathered that if other observatories should wish for them, it 
may be possible to supply them at the cost of »$ioo per sky ; and 
the opportunity seemed to me such an excellent one that I begged 
permission to register an order at once. 

The possession of a huge collection of photographs such as has 
been gradually accumulated at Harvard renders possible methods 
of procedure which are quite new in astronomy. Hitherto, and 
in other observatories, when a peculiar object (a star with a large 
proper motion, or a variable, or vdth a peculiar spectrum) has been 
discovered, it has been put on the working list for observation, and 
its future history carefully followed ; but little or nothing could 
be found out about its past. At Harvard it is possible to follow 
this history back for months or years by means of the photographs. 
In whatever part of the sky the object may be, there are probably 
20 or 30 photographs of the region containing it in the Harvard col- 
lection — some of them simple stellar maps, others maps of spectra — 
and these are immediately looked up. Kew objects have been so 
frequent of late that it is not always possible to go through the 
plates at once ; but they are taken out of the shelves and collected 
together for examination ; and in the observatory one sees several 
of these piles of plates, each labelled with the name of the new^ 
variable or other object which they contain, and awaiting the 
time when Mrs. Fleming or one of her assistants can examine 
them. 

The spectacle of a large collection of astronomical photographs 
being used so regularly and to such good purpose is most re- 
assuring. I confess that at times I have doubted the advantages of 
taking photographs faster than they could be properly measured 
or otherwise adequately examined ; it seemed so much like the old 
astronomical blunder of piling up observations without reducing 
them. But here is a working collection of plates, many of which 
indeed, are thoroughly examined as they are taken, but many, ou 
the other hand, are put aside after the briefest inspection, on the, 
chance, so to speak, of their being useful in the future; and the 
result is excellent. The collection is serving a straightforward 
practical purpose of the greatest importance, and is clearly not in 
the least wasteful ; indeed, any false economy which attempted to 
restrict it to particular regions or particular times would almost 
inevitably result in the disaster of omitting just what happened to 
be wanteds 
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The collection has not as yet been Used for any extensive deter- 
mination of positions of the stars ; perhaps it is not very well 
adapted to such work, for most of the photographs are taken with 
doublets, and the distortion over the comparatively large fields 
would have to be carefully studied. At the same time any special 
ease of proper motion or parallax could no doubt be treated differ- 
entially. Systematic examinations of the plates have hitherto 
been either for estimatioos of brightness or for classification of 
spectra. The amount of photometric work done at Harvard is 
simply enormous, and we may, perhaps, regard the observatory as 
one great Photometric Observatory. The classification of spectra 
may very well be considered as part of the legitimate work of such 
an observatory, for it supplements the determination of quantity of 
light by assigning the quality in addition ; and thus the different 
methods for photographic photometry, the meridian (visual) 
photometry at which the Director works for four hours every fine 
night, the observations of variable stars, the photometric observa- 
tions of the eclipses of Jupiter's satellites, and the classification of 
spectra may all be regarded as contributing towards a siDgle definite 
ami, the photometric exploration of the sky. 

This ship vibrates after the manner of a beam under no con- 
straints, with nodes about a third of the length from each end. 
Walking along the deck one finds a considerable vertical oscillation 
amidships, which becomes insensible at pomts about opposite the 
library door and in front of the smoking-room respectively. I 
have just taken a turn along the deck to verif}' the positions of these 
nodes, and find they are in the same place as yesterday. Simple 
amusements such as these are not to be despised on a sea voyage. 
Keturning to these notes, and particularly to the last paragraph, 
which enumerates some of the main activities of the Harvard 
Observatory, it seems to me I ought to devote at least a note to 
each of them, though a volume would be more appropriate. 



^ 



As regards, then, the different photographic methods for esti- 
mating the brightness of the stars, there is one deserving of special 
mention as being quite novel, and, so far as I know, peculiar to 
Harvard. It consists in taking a photograph sensibly out of focus, 
so that each star forms a splotch on the plate instead of a small 
image : the deposit of silver is spread over an area, and is nearly 
uniform in density over that area ; though the density, of course, 
varies with the brightness of the star. (The appearance of plates 
fciken in this way is almost more curious, at first sight, than that 
of plates of spectra.) The brightness of the star is then deter- 
mined from the particular shade of grey which this area presents, 
the estimation being made by comparison with a standard set of 
Isuch discs, of different shades. The density might, of course^ be 
actually measured in the manner adopted by Capt. Abney ; but 
Prof. Pickering prefers the comparison with a scale, as more rapid 
and at the same time sufiiciently accurate. One vital point must 
be mentioned : it has been established by experiment that the 
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density of deposit is sensibly the same in whatever part of the 
plate the same star is photographed. As the plates cover a con- 
siderable field, this is not only convenient but a little surprising. 
Prof. Pickering takes the explanation to lie in the compensation 
of the curvature of the field by the use of a doublet lens. The 
plate is well within the focus for the centre of the field, but is 
approaching focus for the edges ; thus, other things being equal, 
the light of a star at the centre would be thinly scattered over a 
large area, that of a star at the edge of the field concentrated 
within a small area. But for the latter the available aperture of 
the doublet is automatically cut down, and thus the coocentration 
is corrected. This interesting explanation is well worthy of 
detailed investigation ; but having established the main fact with 
sufficient accuracy for his purpose, the Director has commenced 
regular work on the stars, and the comparison of results obtained 
by this ingenious method with others will be of great interest. 

The meridian photometer has been described in detail more 
than once, and it seems needless to repeat any description here. It 
belongs to that class of instruments, of \^hich the equatorial 
coude is a conspicuous instance, where the observer retains one 
comfortable position throughout the eyening, and need not suffer 
from cold, the stars being reflected by mirrors into a fixed tele- 
scope. There are some kinds of work for which this arrangement 
is not suitable ; but it seems probable that there are many others 
where it would be of the greatest advantage, not only for rapidity 
and comfort, but for accuracy. The meridian photometer is quite 
a beautiful instrument to see at work, and it is scarcely protitable 
to add to this statement; for in such a practical question as the 
working of an instrument, a few minutes' inspection is better than 
w^hole volumes of description. I give, therefore, this statement, as 
the testimony of three witnesses, for what it is worth. The com- 
petence of the witnesses may, of course, be questioned, though I 
hope no one will be unkind enough to call us " experts." There 
is, however, one other remark to be made, which says something 
for the meridian photometer, viz., that the Director of such an 
obser>'atory as Harvard, with so many other pieces of work on his 
hands, finds the instrument so fascinating that he has for years 
w^orked with it every fine night for four hours at a stretch. This 
is food for reflection for those who have spent whole minutes 
making up their minds whether it is not too cold for work, or too 
much trouble to open the dome. 

CoNCEBNiNG Variable stars, 1 must say at once that the subject 
cannot be exhausted in a single paragraph. There is a large 
notice-board in the Observatory covered with diagrams of the light- 
curves (visual and photographic) of ditferent variables, which we 
studied with much edification for a considerable time ; and one 
may see in odd corners rows of photographs illustrating the variar 
tions of a single star. But passing over these with this brief 
mention, I should like to describe, for the benefit of those whp 
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have not seen the description elsewhere, just how the last Algol 
variable was discovered by Miss Wells. It was the product of a 
definite search for peculiar objects, and especially for stars with 
large proper motion or parallax or variable in brightness, which 
has recently been started at the Observatory. If a plate be ex- 
posed twice on the same region at an interval of six months, giving, 
of course, a slight displacement so that each star appears double, 
then variations of brightness would be apparent in a manner which 
needs no further explanation. Large proper motion or parallax 
would be apparent on measuring the distances and position-angle 
of the fictitious doubles and noting exceptional cases ; and proper 
motion could be distinguished from parallax by taking a third 
exposure of the region six months later. But as it stands this is 
scarcely a practicable scheme ; it has been rendered practical by 
two ingenious devices. The first gets over the difficulty of keeping 
a plate imdev eloped for six months. Two plates are actually ex- 
posed, but one of them ihrmtgh the glass plate, so that the images 
are really on the back of the film. The two films are then placed 
in contact, and there is virtually obtained a plate with two sets of 
images, as above. The second device is labour-saving simply. To 
measure the distances and position-angles of all the ai-tificial 
doubles would be a tedious business, and yet rather careful 
measurements are needed to detect a displacement of say o"*5. 
But if such a displacement occurs in position- angle, the eye can 
detect it with some facility, especially when aided by a microscope 
with a single wire placed parallel to the average displacement of 
the images. The artificial doubles should thus be arranged so that 
any parallactic displacement comes wholly into position-angle, and 
then the detection of stars with large parallax is comparatively 
easy. Parallax- and variable-hunting on this plan has been in the 
able hands of Miss Wells for some time, and one result has been 
the discovery of W Delphini. An interesting general result, 
though a negative one, of the investigation up to the present is 
that such object^ are rarer than might be supposed. It is, of course, 
possible that some escape even this exhaustive scrutiny ; but on 
this head it is reassuring to learn that such objects as Groombridge 
1830 or 6 1 Cygni, which were on the plates unknoum to the scrutineer ^ 
were nevertheless detected in the ordinary course. On the other 
hand we learnt that, in the course of the general inspection of the 
spectroscopic plates of the southern sky, 8000 objects have been 
noted as possibly peculiar. It will take some time to go through 
the sky, and one may confidently expect a goodly crop of results 
from this search. 

Eclipses of Jupiter's satellites have now been observed photo- 
metrically at Harvard for more than a complete revolution of 
Jupiter, and the results are nearly ready for press. By means of 
a photometer, similar in principle to the meridian photometer, the 
light of the satellite undergoing eclipse is compared with that of 

e of the other satellites, just as two stars would be compared ; 
the comparifious are made as rapidly as possible, two or three 
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observers helping at the same telescope. The gain in accuracy by 
this method is very large, as will be clear from the consideration 
that 20 or 30 observations are substituted for the single one of 
disappearance by the ordinary method ; and from these a curve of 
the diminution in brightness can be plotted, and used to determine 
the time of half-brightness or of disappearance as desired. The 
latter would correspond to the determination of the asymptote of the 
curve. Moreover, the method has a conspicuous advantage in the 
case of reappearances for which the time observed by the ordinary 
method is probably late systematically. It is, perhaps, well enough 
known that this work has been proceeding at Harvard, but it is 
strange that with such obvious advantages it has not found a place 
in the programme elsewhere. Perhaps the publication of the 
Harvard results may draw to it the attention necessary for due 
recognition ; but it is curious to note how slow even the scientific 
world is to take advantage of a promising opening. When a new 
idea of any merit occurs to us we are often foolish enough to be 
afraid lest some one else should appropriate it before we have had 
a fair chance to develop it ; whereas the anxiety should rather be 
whether, after it is completely developed and put into a practical 
shape, we should ever be able to persuade anyone else to take it 
up. Why is it, for instance, that no one else has yet taken up 
Mr. Chandler's Almucantar, or that Mr. Hale's spectroheliograpli 
work has had so few followers ? 



The spectroscope is an instrument with which 1 have not had 
much to do, and I would sooner not risk getting into trouble by 
saying ai»ything of the general spectroscopic work at Harvard. 
But there is one outcome of it which seems to me of such 
wonderful significance that it can scarcely be mentioned too 
often, viz. : the extraordinary distribution of the fifth type, stars. 
There are now, I think, about 70 of these stars known, of which 
the great majority have been discovered by Mrs. Fleming in the 
regular examination of photographs ; and all these, without a 
single exception, lie in the Milky Way. There is to be seen in the 
Observatory a chart of the celestial sphere, on which is drawn a 
great circle representing the central plane of the Galaxy, and on 
which also the positions of all these 70 stars are indicated ; and it 
is seen at a glance that not one of them is more than two degrees 
from this great-circle. Is there any other known fact so signifi- 
cant as this in regard to the structure of our universe ? As it 
stands, its full significance is not determined. It would seem as 
though the sidereal universe must be flat in shape and these stars 
very distant ; but their parallaxes must be examined before we 
can declare this definitely. These stars will no doubt well repay 
any trouble spent on them. 

Some of us are not satisfied with the pace of this ship. When 
we get our faces turned homewards, we are mostly like Mr. G-ilead 
P. Beck when running away from the bear — our " primary object 
is speed " : and here we are in a ship which ought to be doing 
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20 knots, and the run every morning shows onlj 19 ! It is 
clearly difficult to be content under such circumstances, though 
we try to find compensations : for instance, if our worst prognos- 
tications are realized, and we begin to go backwards towards New 
Vork, I can get enough notes viritten to last for months to come. 
If the astronomical material gives out, there are several good 
•itories that might be made use of, especially Col. Itivers's story 
about the army-clothing storekeeper and the rat-traps; also the 
Jutiior Member of the Expedition has reminded me of several 
incidents of travel which were not mentioned in their proper 
place. Indeed, I fear I have altogether failed to record the most 
interesting events of the last few months ; for on consulting the 
Junior Member I found that the half-dozen conspicuous things 
which were on the tip of his tongue had quite escaped my 
vigilance. The omission shall presently be rectified, but it seems 
better to express regret at once, especially as a slight occasional 
digPftHsion of this kind seems to be good for the flow of the 
pencil. 

But I begin to despair of telling all we saw and heard at 
Harvard. It is a veritable treasure-house of astronomical ideas, 
of all sizes ; and I can only make brief reference to a few of them 
here. There is a pretty device for giving an accurate exposure of 
one second, in photographing " standard squares '' on a plate. 
The exposing-shutter is a seconds* pendulum held aside by a 
trigger. When the trigger is pulled, the pendulum swings, makes 
the exposure, and catches on the trigger again. Then there is a 
neat way of giving all the bright stars on a photograph a supple- 
mentary short exposure or the equivalent : a tiny prism of very 
small angle is cemented to the object-glass, and slightly diverts a 
portion of the light of a star so as to give a second image, which, 
however, only shows on the plate for bright stars. This device 
has a considerable photometric importance, for the " prismatic 
companion," as the small image has been called, is a definite 
number of magnitudes fainter than its primary ; and if we find by 
experiment, for instance, that when the primary is of the fifth 
magnitude, the prismatic companion is of the ninth, then we have 
the means of determining a thirteenth magnitude star from a 
ninth, and a seventeenth from a thirteenth. There is a special 
instrument devoted to the North Pole — a fixed telescope for 
photographing the region of the pole every night, opened and 
shut by two ordinary alarum clocks, which are set to the appro- 
priate times. Incidentally, this instrument gives of course a 
record of weather, for when clouds cover the pole the star trails 
are interrupted ; and information of the same kind is afforded by 
the little *' patrol," which kicks its way all over the sky every 
night and photographs all the stars down to the sixth magnitude. 
Small wonder that with such a variety of instruments and 
anparatus the output of results at Harvard should be so large. 
There is a shelf in Prof. Pickering's study nearly full of ' Harvard 
~s,' and he hopes to have it quite full shortly, though there 
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were only some half-dozen volumes when he came to the Obser- 
vatory nineteen years ago. The shelf seemed to me to be about 
ten yards long, but I had no opportunity of actually measuring it, 
and this estimate is perhaps a little large. Anyhow, I heard 
mention of volume 54 as either complete or nearly so. 

Septembek is a satisfactory month iu which to go and see other 
observatories, in that there is little to keep one at home ; but it 
is unsatisfactory in that other people are away on holidays also. 
We must consider ourselves very fortunate to have seen so many 
astronomers during our visit to the States. To Mr. Chandler we 
owe a particular debt, for he came to Boston from his summer 
residence specially on our account, and spent the evening of his 
50th birthday with us in Dr. Gould's hospitable house. We found 
Dr. Grould still reminiscent of his nasty accident from a runaway 
horse, but full of energy and kindly humour as ever. I wish he 
would write down some of the many astronomical stories he has 
to tell ! But such pious wishes are seldom realized. 

From Boston we went to Washingtou. The U.S. Naval 
Observatorv has been recentlv removed to a site a few miles from 
the city. Some fine buildings have been erected and whitewashed 
where necessary ; and many excellent instruments are all ready 
for use. 

The system of appointing as Director a naval officer whose 
knowledge of astronomy is limited by nautical requirements, and 
chanfi^ing him every few years, is still in force. It will perhaps 
be kinder not to say more of this national observatory until this 
svstem is altered. 

90 Ml II I ■ JllM 

We made a pilgrimage to Baltimore, the Home of the Grating. 
Prof. Rowland was not at home, but his assistant, Mr. Ames, did 
his very best for us ; and especially he showed us the ruling- 
machines, both at rest and at work, and made Mr. Schneider tell 
us all the secrets of grating-ruling, which, of course, wild horses 
would not tear from our bosoms. But I think we may relate a 
little incident which had occurred : it may serve to illustrate the 
joys of this occupation. When a grating is to be ruled, the first 
requisite is a fine point on the diamond. Mr. Schneider finds this 
by trial, turning the diamond this way and that, and ruling some 
lines in each position until he gets a satisfactory one. For 
ruling a special grating required just now by Mr. Ames, he had 
been a little matter of eighteen months searching for a nice 
point, and had at last found one and set it to work. The grating 
was just about half-ruled when some visitors were admitted for a 
few moments to see the machine at work — not, of course, mere 
casual strangers, but visitors who knew souiething of such matters. 
One of them was so well-informed that he knew exactly where 
the diamond was working, and indicated it to the others by 
^ putting his finger on the holder ; and so Mr. Schneider lost his 
^ eighteen months' labour and has beguii looking for a new poioit. 



A 
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In spite of such mishaps, gratings are plentiful at Baltimore. 
There are three niacldiies, two of them in working oinier, and thej 
are worked pretty constantly. The world's supply is thus quite 
copious at the fountain head, however thin it may appear at a 
distance ; indeed at Baltimore one's opportunities of being familiar 
with gratings are so numerous tliat, although contempt is naturally 
out of the question, still it actually does not fill everybody in the 
place with consternation if an accident happens to a grating. 
People even speak of such accidents in an ordinary tone, without 
bating their breath appreciably. We felt that we had lost a 
pious illusion by our brief visit to Baltimore. 

The most beautiful thing in the ruling-machine (excepting of 
course the screw, which one knows, but cannot see, to be nearly 
perfection) is the device for correcting the small residual errors 
of the screw itself. It would take diagi-ams to explain it in detail ; 
and a full description has probably been published in some place 
accessible to the curious. But the general principle is readily 
intelligible. The periodic errors of the screw are determined 
experimentally, and show that in some parts of the revolution ic 
is too far forward, at others too far behind, and would produce 
corresponding errors in the ruling of the grating, which is carried 
forward on a nut on the screw. To compensate them, a long arm 
is attached to the nut, and the end of the arm is worked back- 
wards or forwards so as to give a very slight rotation of the nut 
on the screw, sufficient to correct the errors, yet not enough to 
sensibly disturb the plane of the grating surface. 

"We heard with surprise and admiration that the fame of 
Baltimore and Prof. Rowland bring to the University annually 
some 20 or 30 students in advanced physics. Considering the 
number of other universities and institutions in the Eastern States, 
this is a very large number. No doubt they will still come from 
afar to hear the ipsisdma verba of famous men, whatever advances 
may be made in our methods of communication at a distance — ^a 
reflection suggested by the recollection of an apparatus, which 
Prof. Rowland himself has just completed, for type-writing at a 
distance of a few hundreds or even thousands of miles. By this 
apparatus the following small scheme is rendered practicable : 
eight persons can sit down in Baltimore to eight separate sets of 
keys and type eight independent letters or poems ; and over one 
and the same wire the results will be flashed to New York, and 
there appear type-written on eight separate pieces of paper. The 
simultaneous transmission of eight messages over the same wire 
is arranged by using different and incommensurable periods between 
the signals. 

One of our greatest regrets was that we had not time to see 
Princeton and Prof. C. A. Young. Even four months comes to 
wid at last, and we had rather a hustle to catch this ship, 
is only a day and a half from Southamption by this time, 
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and is beginning to show how much coal has been taken out of 
her by rolling through about 35° one way and 25° the other. 
Even rubber shoes do not feel quite safe on the deck at times. 
However, she is behaving well in other ways, and we all felt 
quite grateful to her this morning for having registered a run of 
469 yesterday. There is but one clear day more of idleness, and 
I think I had better at once go back to the incidents of which the 
Junior Member has reminded me, while yet there is opportunity 
to repair my careless omissions. 

The first place in his list was given to the story of " Colonel 
Eivers going backwards." This refers to an occasion when the 
Colonel had gone one day ahead of the rest of the party, and was 
travelling, in ihe end car of a heavily loaded train, up and down the 
slopes of the Rockies. In going up a fairly steep slope the train 
broke in two, and the rear half, containing the Colonel, did actually 
start backwards down the incline, though the powerful brake wa* 
sufficient to pull it up very quickly. Such incidents of travel are 
not uncommon on the line of the enterprising C. P. E., though 
serious accidents are rare, and loss of life almo-^t unknown. Lower 
down in the list I see I am reminded of *' the tea falling into the 
river," which represents a little contretemps with a freight train 
when passing over a bridge. The bridge had been too severely 
tried by the torrents and gave way under the train loaded with 
tea, which was thus deposited in the floods below ; and the pas- 
sengers by the next train (the Junior Member being one), who 
had to wait a day or two till the bridge was repaired, were much 
interested in this accidental tea-making on a large scale ; where 
the tea pot was a river bed, the spoonfuls of tea were wagon loads, 
and the water was only boiling in the sense allowed to licensed 
poets when speaking of a torrent. 

ThEv next omission concerns the Korean minister, who was 
indeed mentioned in these notes, but only as being a little anxious 
to avoid assassination. His really remarkable trait, overlooked by 
sheer carelessness on my part, was his despair when he found that 
he could not take with him in the " parlour-car " half-a-dozen 
large trunks, containing changes of costume for himself and 
family. He had no sniaJl luggage of any kind, and we can only 
speculate what his six days' journey from NTancouver to Washington 
can have been like after the ruthless conductor had banished all 
the trunks to the baggage-car. 

I PASS lightly over the death of a large porcupine which was 
caught on the track by a passing train ; and am next to record the 
fact that when we were on board H.M.S. ' Pique,* Lieut. Grant 
allowed us one morning to shoot with a Morris tube at a paper 
target, which we riddled with holes. I think that was a red-letter 
day for the Junior Member. By comparison with it, all the rest 
of the time in Japan pales into insignificance : his actual words, 
spoken next after recalling that glorious morning, and taj^en down 
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by me at the time, were — " Let's see ! we can't get anything else 
out of Japan. Can we ? " And after much thought the only 
remaining noteworthy event seemed to him to be the interviewing 
at Chicago, which happened to be a thing of yesterday, and was 
therefore fresh in his memory. In obedience to his command, 
therefore, I reproduce here tlie first few sentences of one of the 
interviews, leaving it to the reader to guess at the amount of 
truth involved : — 

SEE THE Bia STAR FINDER. 

NOTED ASTKO>'OMEBS VISIT TEBKES OBSEEVATOEY AT 

LAKE GENEVA. 

Betuming from an Unsuccessful Attempt to View the Sun^s Eclipse in Japan, 

Bhiropean Scientists Stop at Chicago to see the Greatest Ihing in Their 

Line on Earth.— Solicitous Inquiries After the State of Affairs in the 

Heavens. 

"Say, professor, how is the fifth satellite looking now? You know I 

haven't had a peep at her since I left Japan." 

"Bless my heart. I haven't seen her either for three nights. Jupiter^s 
getting pretty well down in the south, though.'* 

Those were almost the first words that Prof. W. H. M. Christie, F.R.S., 
F.R.A.S., Royal Astronomer of Great Britain, and Prof. E. E. Barnard of the 
Chicago University addressed to each other yesterday when they sat down in 
the stern of George 0. Walker's yacht to get acquainted. 

The Royal Astronomer, wearing low shoes and a straw hat, walked round 
in the Wisconsin mud yesterday at Lake Geneva and inspected the new Yerkea 
astronomical observatory of Chicago University. 



This will be perhaps enough to give a notion of the interview, 
which becomes rather more personal further down, though perhaps 
I might add a sentence attributed to Col. Eivers, which I take my 
solemn oath I never heard him say. But the interviewer reports 
him as follows : — " Of course you have got the largest telescope 
and the largest and handsomest observarory, but we have got the 
biggest reputation. You have a strong faculty and you will have 
to make the reputation." And I think now the Junior Member 
ought to be satisfied with the publicity into which he has draggled 
his fellow-travellers. I am also grateful to him for his suggestions 
and shall consult him earlier on the next occasion. 



That next occasion, we are all resolved, shall be 1898 Jan. 2 1-22 ; 
and we shall thus hope to leave England early in the preceding 
month. Japan did not treat us well ; perhaps it resents the 
intrusion of foreigners ; but in India we shall be at home and 
may hope for better luck. And with the expression of this hope 
I must bring these disjointed notes of our wimderings to a con- 
clusion. To be picturesque, I suppose we should at this point 
be just sighting Southampton, and the glad vision should wring 
a cheer from my patriotic pen (the derangement of epitaphs being 
symbolic of emotion). But strict truth compels the admission 
that we have been in England more than a week before the last 
few lines became written, and not only Japan and the Eclipse, 
but the States and the good ship * St. Louis ' are now pleasing 
memories. 
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PreUtnlnary deroaU on booking, £fi. Rntly nppUonUaii U aialxa 

1 PB,\mtUROH AVliSCB.1 
J WXOOS. ■ 



FOR SALE. 

'i'uh ViLPADLB iNwrKDfflENTe belonjiing l'-- ihe laXv Ouorur Kiin<in«, 1 
00[i)[4'ifiin^ -li-iiidi llorr.TBlor ci)uiiti»n.iilj- niciuntod by Cookn A t 
Ijirffi Mmrnaoiipe Ijy tbe late Anilrow IIdb8. StudmitV EtpednMsOpa 1 
BniviiTii];, and t^totiduril DarLimcter, &e. liy C«srlla, 

Aildii^^" i J. McL., .'i UnHum T.htikw, Mnmiiiyjlwin, Bntilf'ic 

FOR SALE.— A nsuklv new JiJi ISiiU^TimiAi. Unii'LTtcTOU hi Vu 
-Jl.U f.hviL tiriil ail Intesl. iitipntmnoQtg of Ma Ifo. 1 aUmA — ^4riU i 
9 iii«lip^. Full mat of ej-SpieM-'B, Aw. ; MitU-rdul (-'Incli ; Ifi-foot ObEtnTid 
' igj)M(id oi at «. grrot wtitriHcr, TclL«cupe i.ftu lie mililu 



HENRY P. ISAAC, 

ChrtmometM' Maker to tbe Adonralty, tho Indian, 
ItaHan, and CoIddIoI GoT«rnnu)ufcii, 

MAKSH OF ALL iC/.\7W OF TRUSTWORTUr WATCUFJi. 
10 SSWSCOEB. BTBZET. I.OND0H. B.a 



Btgitt mid Two-daj ClieomioiBti'rs, Keylosa Pooket Olironoinoi.wri'i Bepwilvn, , 
PUiln nod Kayloa, knpt in Stock. 



HEWITT & SON, 

CHRONOMETER MAKERS 

TO IQB 

SIGHT HONOURABLE THE LOEDS COMMISSIONEES OP 

THE ADMrBALTY (since 1830). 

344 Cit^ Boad. Islfnerton, Londoa, £.C. 



EENSAIi & DEKT, 

WATCHMAORS TO THE ADMIKALTY, 

THE ROYAL ITALIAN NAVY, mc, 
106 CHXlAPSIDi:, LOnCOK, E.C. 



SuliM u>i] Pocket CbroiKMnet«i8, Decli Wa.tches, fiaely adjasted 
KngUab L*v«r Watches, with K«w Obserraloiy OMtlAcaies. 



0Or.Z> itJiDAl PARIS lyTERXATWNAL EXHlBlTJQfi,lit. 
Lnrfc IlluurNted Catilosuc posi-fne on upplieaifon. 



4 



SPECIAL SERIES OF STUDENTS' TELESCOPES 

From 4J-inch to ^t-tnch apertures, with Qrst qiinlj^ | 
Object Glasses sod Fittings, at moderate priceB. 



® 




List of 

Photographic 

Lenses 

free. 



W. WRAY, 

KORTH HILL. HIGHGATE. LONDON, N. 

JAMES POOLE & CO., 

CHBONOMETEE. CLOCK. & WATCH MANWACTDEIES. 

Contractors to the Admiralty, The Council of State , 

India, the Crown Agents for the Colonics, the Wq 
OiBce, the Italian Government. &c. 



BY SPECIAL 




APPOINTMENT. 



J^ine Watches and Chronometers 
Repaired, &c. 

■sPEciTiirr" 

CHR0ND6RAPH STOP WATCHES, AS 

SUPPLIED TO THE ROYAL NAVY. 



. SPENCER STREET, C\-tR».tW«t\jL, ' 



WORKS BY THE LATE 

RICHARD A. PROCTOR, b.a., f.r.a.s 



HALF-HOURS WITH THE STARS. 

Twentieth Thousand. Demy 4to. 3s. 6d. 

HALF-HOURS WITH THE TELESCOPE. 

Illustrated. Fcap. 8vo. 2S. 6d. 

OTHER SUNS THAN OURS. 

A Series of Essays on Suns, Old, Young, and Dead^ 
Science Gleanings, &c. Second Edition. Crown 8vo. 
6s. 



THE SOUTHERN SKIES. 

A Plain and Easy Guide to the Constellations of the 
Southern Hemisphere, &c. True for every year, 
4to, with 12 Maps. 5s. 



NEW EDITION. 

POPULAR LECTURES 

ON 

SCIENTIFIC SUBJECTS. 

By Sir JOHN F. W, HERSCHEL, Bart., K.H, 

Crotrn Svo, 6it. 



s^ *y* X «. «. «r V % ' 



LONDON: 

W. H. ALLEN & Go. (Limited), 13 WATERLOO PLACE, 

PALL MALL, S.W. 




St 

1^ 



WOBKS PUBLIS HED BY TAYLOB AMB 

ic LiHtdcn, Edinbnrsh, and Dublin PhUosoptaloU 1 

.VIciiiIilj-. :.■-., W. 
>• AnoAla and MAs;»zine ol N^tiiral History. Montlily. ;!*, 04. 
'ho OtworvMorp, MontMy Reviow or AEironomy. 1*. 
Aalfiic SodeljrW Publications. !.'• |>nnk. :!,'•. CJ. 
A^rottautica. bv Brewer utd Alexunder. tV. 
And«r»on'8 Fauiui of MorKni ArchlpelftRo. Vi>t. 1. 30)., VtfL II. IA«. 
Bdird'a iHAJorf Hannal for TidAl Obeorvttttotu. 7>. iW. 
Bidvills'ii Manual for Thermometer. Iil 
Blnkealey^ Tible of Uypprbolic Siaea utd CoBlne«. Ij. 
ChlnunoaiCapt. ) NAtoTA) Hlsiorv of EuplecMUA OJpeaiUKua. &>. 
Danbeny on Volcanca, -Jlr. 

DAvio'sfJ.B I Crania Britonolca, £•> IIVi The«iaimu Oianiamm, 20*. 
DMiaiDg s Telescopic Work for StAtltght BvoninfS. Illi. 
Douse's Intrcdaction to Oothlc of nini^a, l(V. (Irf, 
Snslisll Poetry in use at Clwrt«rliousfl School. St. ^L 
examination Papers set by Ejtixmining BooLrd of PhyBidalU and J 
SurgeonG. 'i'i. 
OitlO for Diploma in Public Health. i)</. 

'arAdAyD Eicpenmental Reaeaaclies in Chomlmrjr And Ptijnlei. Ul 
na of British India. Kdiied b.v W. T. lli.t>yi>iin. F.tI.S, 
Mammalia. 'Ml Fiiibac. '2 j>'U. ^iii.ou^h. 

Birds, VoLI. SKte. Vol. U.l&r. RepUlU and Eatrachia. »*. 
Motha. Vol. I, 30«. Vol. 11. gfp^. V,,), IK -jim. 
Oaoloeical Record. 1874- IS^, B voU. .10/. 
Otaiaher's Barometer Tables, i-i. DiumAl BAnge Tables, li. lU. 
Claisher'e Hygrometrical Tables, ■2». lid. 

OlaiHber'fe Factor Tables for Fourth, Fifth, and Sixth Hillians. :}i>f.iMrii, ^ 
Hopkins's I E. ) Deology and Terrestrial Blagnetisni. Sio, Cloih. III*. 

Ditto. UlujstTated Introduction to. (<vii ('intti. 4*. 
route's Scientific Papers. \'nl. 1. 20e. Vol. U. 12». 
ledy. C. A fow Chapters in Astronomy, '.b. *id. 
uldt. R. A. A List of chief Ueraoli-s on Physics of Halter, it. tttL \ 
iiris'a iQ.) Catalogue of Japanese CcJeoptera. i;:i,0'/.; on uno tidv, £* tW. i 
lUdon Hospital Pathologioal CaEalOie:ue. 7n. (k/. ni'ti. 
Intoahs Marine Invertebrates and F^ahM of St. Andrews- Iil*. 
iRtoo's French Primer, '2i. (ij. Etnglieh Primer. 1*. 
igton's French Pronunciation, '^t. IW. 
[erlneton's I^atin First Course, with Key. ^». OU. 
Fasco«'B Claeses, Orders, &c. of the Animal Kinedom. St. tU. 
Saacoe's List of British Vertebrate Animals, it. 
Fascoe'e Student's List of British Coleoptera. is. (Jtf. 
FhilUpa's Oeology of Yorkshire. l< vol^ . :i()*. 
Physical Proceedings and Abstracts. Mocililv. ^2». tW. 
Physical Uemoirs. translated Crom foreign sourcas. Vol. I. Ptm I. 4iki J 

I'.rt II. :., W., IVrt. Ml, (i^ 
BtMde's Origin of Mountain-Ranges. Sli, 
Royal College of Suxeeons Calendar, li. 

Catalogue of Specimens illustrating th« CetooloBy of VertvfegmM j 

Aninials in Museum. I'liri '3. Aves, V2s. 
Catalogue of Teratological Series, bt. 
Appendices &,'6, 7. and 8 to the Second Edition cfDesaciptlveOau> I 

logUD of the Patholc^cal Specimens in MUneum. -2>. -xvi,. 
Examination Papers for Diploma of Folloiv and Lic«nca tc Donui I 
Surgery. 'V/ 
ShATp'E I Dr. D.) Staphylinidae of Japan. -'!). t>ii. 
Taylor's SciealiBc Memoirs, Sur. 1. iM 'Ji. ; A-r. -J, tl 4ji. 
Thomson's ^ Sir W. t Tables for f^iUtating Sninner'e Hothod ^t Be*. 

h>f. Kll. Forms for ditto. Sds, I*, ^takh, 1*. 
Uiuv. Coll. London Culendax. 2i. <!</. PatholoKical Cai^toga*, l'an» I 
I ll.-.'>. ..irli; I'art I. I-. Library CaialOgUO, :i YaU. 7*. M 
Coll. Medical and Biologica.! CataloKOe. ■>*. Urf. 
isiUitone's (Sir C) Saeniifec Papers. I.V.. 

3 tioUL'S ell Lnpi^op'oiii. o) S\ WcVoiia. 

.Hi ■ ■ ■ 




V. KULLBERG, 

105 Liverpool Road, London, N. 
OasONOMBTER Altfp VTATCH MAHtJFAC 



PRESENTATION WATCHES, 
SbMltll flint ttnlt glials mi ^lut |li||ljiniiii nt ^tniiat (9i{bi>I ^IduiI). 

HUT PRIZE, WITH IKE FREEDOM OF THE ClOGXMItKERS' COMPANY OF THEJ 
CITY Of LONDON, 1831. 



ChiluuraMBrGBs ^itii KxiUbei'g's noi? balnnQes and oliuT IniptOVcaSM 
biive Btflod Firet tir Kacoii^J l/drti/ h'nis* a,t the Baynl Obwrratfll 
On<itnwieli ; and of tlieec, tlirrie were t/w Lrtt ever trirtl nl Ovfentu 

Two Pir»t.-ii].ini. Awnnli^ nt t^jdnfj- PhhilFiti<.D (1880); and altjiough fl 
WBtdte* were uot intoubd fur ttiL- iiumin-lUiTe Irinl, titof obtaiiri 
h^bcr tmirlw t.han thoon nf any utlipr eKhibitor. 

Dn. Hill, auw Astrniifuncr Itfljiil at tlio Cape, wi^Jtci — "Of tbe | 
ulirounniitlert uned, KuDlicrt; 488 lift*, on tJic wbnln, jit-rfonopd b 
AUi'V inD to exjirGW t\u' gyal xalisftictiou 1 Iiave iiail in uU C 
ctiTutJumeliT* of jaiir uiuLe Ui thti iixjiudiUiin to MuQiiliua " ^L 
Orowford'a Tr&nait of Vr.uw Expoditian, 187*). 



S\MONS'S 
MONTHLY METEOROLOGICAL MAGAZINE 

Mmif'fy j-i'icc iiin or G'.per aiutum, poit-jWe, 

IKE OLDEST INDEPENDENT METEOROLO&ICAL SERUl, 
b&vinK been established kn 1866. 

i'iitcui..nT,ft m -M.I. p.uns or tue wosid. 
Contain* furljr notice of nil now IH^coT'VrittB, TJioAnro. I'biaiomon 
1b>tnUD«til0t Ull L'uliliciiLlinii# of inturc^st ta Mutcvtriilogitlii, ICnvl^ 
I DitnreRiiOTuloncn, uii& duluilit of CUinale not only lu tliu IlriUiiU Talua but*" 
Huuugboiit tlut £miiiro. 

LOKPOK: 
BDWA.HD 8TAUF0UD. COCKSPLK aTKEET, S.W,^ 



E. DENT & CI 

61 STEAND and 4 ROYAL BXOHANOE 

(Tuotory: 4 HAMTHTAT PLACE, W.), 

LONDON. 



MA>X'FAOTt'llEIW OF 

ASTRONOMICAL CLOCKS, 

BALVANIC Clll!OX()GR.VPHS, WATCHES, 

OHEONOMETEES, SHIPS' COMPASSES. 

TO HIE MAJISTT and H.B£. THE PSIUCE OF WALES. 

MAKERS OF 

THE GREAT WESTMiNSTER CLOCK 

rtXll Cir THE 

BOTAL OBSERVATOBT, GREENWICH, 
STANDARD CLOCKS AND CHRON0QRA?HS 

ORKEHWICH, KDIBBirRGH. OXFORD. DUN8IHK. POLKOWA, 
BBUSSELS, GENEVA, £e. OBSEBVATOBIES; 

.M.\Nf;PACTl'ftRBti OF 
STANDARD AZIMUTH SHIPS' COMPASSES 

ftUAKlMB eMIS-SM®irjl!irr.EE8 

BRITISH, AtlSTRO-HUNOARIAN, ITALIAN, RDSSIAH. 

GERKAN. SPAKISB. JAFANGSIC, AND OIE£& rOItSIQB 

AND COLONIAL GOVRKiriKENTS. 



OATALOaUBS OM AFPUOATION. 



61 STRAND and 4 ROYAL EXOHANGE, 

LQMIUS. 



1kt«Hi«|t nf I'l" B'^y:^l A.trm,i.ii,i(ait S.ifl.'tv un Kntomtar i* 

MwiLlriK of i.W Jli'itiah A>tw[iuiiii(Ml Aivniiiiliiiii i<i> Ck-UiiMr IV> 

ArtlclBa:- 

Oij Wit >iimf'iir u{ Vleunw cieov*ni'y in R<Klm'tiOa» nl'Apnan-iil ^tar-iiUBM. 

D/ Ppof.H. H.l'u«im.U.A..8<«!.B-A8 „.,,. ,.., i 

'^fuui: A.>tri>Liuiii{<m1 Staaeia hi unaiuiit Oluiwo BiMlut, Dj VwoL&.X. 

ii,>"-i;iF.t„P.H.A.S „„ 

a»l,.iiiiiLi-«i^l.>':»l :iuv. B.T T. 0. Kurea, P.tt.i.S. , 



iiiiojj In Itftnlilc-SljiT ChlTdUMnai. SrHr. V, ThvukCK^ 

Su[ii..M.Ti IJinU TinnwW of Mwfw-i. By W. T. l/fT*. fl,A., 17JUjS. , 

'nii-?i™ 8t«r in t'liriou. 3j Prur.W, U, ritKBinir'; 

DioluiiiH^. I'r t'Jiue ^mutl Itiuiifln. Ilr iLv K*t. E, Lnnno, M.iL. PJLAA... -i 
ObKervaT.one* . 

Pttbllca Tiona - 



HMMI- 

Ountl Not™.— Miorw Plfltiul S>jtB«.— Tl.o B|wWniia of A.Vair.-^lTftmKi 
Culle^ f ireulnrn, - A New Slur iii Parifla.— OmJtodl "EuKimiw S'liiw.-^— 
FVn.. nriO«foMN«te-b«'k. J-ttJ-l^ 

THE 
TOTAL ECLIPSE OF THE SUN, AUGUST 9th, ISOdJ] 

THE ORIENT STEAM NAVIGATION COMPANyJ 
LIMITED, propose to sen<l one of their Steamships, oR 
about 4000 tons gross register and 3000 H.P., to Vadso, £| 
the Varanger Fiord, Lapland (about 30' E, Long,), to enabll 
observation to be made of the above Eclipse. 

mSEltAKr .-Ll'uvi- L.,iid..,i :.'.Hli .ThIv ; viuit i.lM^., BHwen. OnaMM 
\Sm- !Jo,osda] VflU.-'yl, Na«.5. \hw> ; hitivi: \%i.l*ci .Irf -\ ujuat.— LcftVB Vi3 
lOlb, uhU St TT-,n,lhj.-ui, mill arrivo I.oi„I,„i l«tli ,\i)|ji.«t. 

Passage money 35 Caiaeaa. 

Preliminary- dopo»t on boolUne. £9. Bnrly itppUcaUon li j|*iWntMit. 

.,_ , (F. OEKES & CU. I FKNOllL'KOII AVICKl% 

J"'""!/"-" I AKDTSRSliN, AVDKHSnjj. n, t.io. ] t.OSDOK. 

F\/r fnii/i'-r mrtiiMliwn n/'plif fi thr latlry I'inn. C Fi-mhmrh Airvnt S.L% 

rOR SAJU). " 

Tax V4Lr*pj,ii ISBTKrfsii'jci* linlongioB to the latti Uisottas KxoMUbi, I| 
ccwiifi*'ing 4j^r<uli lU'tVartui' mjutittiiriiilly tijiiiiiiiftrl hy Cooka & &aV^ 
Large MjcroeooiiM by t.ho lute Aurtrow Itnss, StudEiil'* AtMitruMnpc \ 
Urovmrng, uiid Rtttndiinl 11a I'u meter, &<i. bv Cn*«Ua. 

Addnwi J< Mclh) '• Ijludum Tturacn, AliLiiiiinglmm. BhuUutd. 

TELS3C0PB ii 0.0. by COOKE, Tnbtt and Eyepieces, fte. 
i'uu ^\IX, ifv K!;|.'ll,^^u^■. tov »mn\liM- lu);li-i-lii.«s.i[w.liumunla 



fifly£\iat <VliiUJ|». 

HENEY P. ISAAC, 

CbrDuometer Maker to the Admiralty, the ludiau, 
Italian, and Coloaial Ooveraments, 

VMCBtt Of ALL KjyX'V Of TnV.sTWUHTHY WAl\'H£S. 
10 SPBKCBK aTttBBT. LONDON. B.C. 



V\aia ut^ Ko;lnu^ Itepl iii tmai,. 



HEWITT & SON, 

CHRONOMETER MAKERS 

PIOHT HONOURABLE THE MEBS OOMISSIONKRS OF 

THK ADMIRALTY (since 1830). 

34i City Boad. IsUn^n. London, E.C. 

KENDAL & DENT, 

WATCHMAKERS TO TEE ADMIRALTY. 

THE ROYAL ITALIAN NAVY, etc, 

lOU CH£AFalX)ffi, liOmaON. &.C 

>tlM?;ARIL'IIKll» III- 

ine lUtd Pocket CtuononieteiB. Deck. Wabohes. Anely A4justed 
BosUah L«v«r Waichca, wi«i Kow OU»rv*tory Certificates. 



^Oi;2) M£l>JL PJHIH tUTRtUlArtOyAL aXfUBlTlON, ^ 

l^rgc ItlcurBiRd Cautogue posi-bca on spplicatlaa. 



